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Tém tat

it van dé: Rach chdp xoay 16n va rat Ion thuwong di kém véi mét vitng khép 6 chdo cénh tay va di léch
chdm xuwong canh tay lén trén, din dén thodi hda khép vai. Ky thuat tai tao bao khdp trén (SCR) st dung
manh ghép ty than bang dau dai gdn nhi dau (LHBT) cho thdy nhiéu trién vong trong viéc phuc hdi do vitng
kh&p va gidam mirc d6 thodi hoa khép vai.

Muc tiéu: Danh gid hiéu qua co sinh hoc clia SCR sir dung manh ghép tu than LHBT trong viéc ngan nglra
di léch 1&n trén cla chdm xuong cénh tay trong tredng hop rach chép xoay 16n dén rat 1on.

Phuwong phap: Mudi mau khép vai tir ndm xac tuoi dugc chuan bi d& md phdng rach chép xoay Ién va
rat I&n bang cach cat gan trén gai va gan dudi gai. Luc can thiét dé ddy chom xuong canh tay di léch 1&n trén
1,5 cm duwoc do trwdce va sau khi thye hién SCR bang manh ghép ty than LHBT.

K&t qua: Sau tai tao bao khép trén, lyc trung binh can thiét d€ gay di léch chdm xuong canh tay 1én trén
tang 14,6 N & nhom rach I6n va 27,83 N & nhém réach rat I&n so vdi tredc tai tao (P < 0,001), cho thay sy cai
thién co sinh hoc cé y nghia théng ké.

K&t ludn: SCR s&r dung manh ghép tu than LHBT cai thién dang ké kha nang gidm sy di léch |én trén cda
chdm xwong canh tay, tir dé gitp tang hiéu qua diéu trj déi vdi rdch chdp xoay I&n dén rat Ién. Can cé thém
cdc nghién clru 1am sang dé xac nhan céc két qua nay trén ngudi bénh.

Tir khéa: tén thuong chdp xoay; tdi tao bao khdp trén; co sinh hoc khdp vai.
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Abstract

Introduction: Large and massive rotator cuff tears are frequently accompanied by glenohumeral instability
and ascent of the humeral head, which in turn promote progressive degenerative changes of the shoulder
joint. Superior capsular reconstruction (SCR) using an autologous long head of the biceps tendon (LHBT) has
been proposed as a means to restore superior constraint and improve joint biomechanics.

Objectives: To evaluate the biomechanical effectiveness of SCR using an autologous LHBT graft in
preventing superior migration of the humeral head in large-to-massive rotator cuff tears.

Materials and methods: Ten shoulders from five fresh-frozen human cadavers were used. Large and
massive rotator cuff tears were created by detaching the supraspinatus and infraspinatus tendons from their
insertion on the greater tuberosity. The force required to translate the humeral head 1.5 cm in the superior
direction was recorded before and after SCR using an in-situ LHBT autograft. A paired statistical analysis was
performed to quantify the biomechanical effect of reconstruction.

Results: After superior capsular reconstruction, the mean force required to produce superior translation
of the humeral head increased by 14.6 N in the large tear group and by 27.83 N in the massive tear group
compared with the pre-reconstruction state (P < 0.001), indicating a statistically significant biomechanical
improvement.

Conclusion: Superior capsular reconstruction with an autologous LHBT substantially enhances resistance
to superior humeral head translation in cadaveric shoulders with large and massive rotator cuff tears. These
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findings support the biomechanical rationale for this technique and underscore the need for clinical studies

to corroborate its in vivo effectiveness.

Keywords: Rotator Cuff Injuries; Superior capsular reconstruction; Biomechanical Phenomena.

1. DAT VAN DE

Rach chép xoay la mot bénh ly thwong gap trong
chan thuong chinh hinh, d4c biét & ngudi I6n tudi, voi
ty & hién mac duoc bao cido dao dong tir 10% dén
40% tuy nhém dan sé [1]. Rach chdp xoay |&n thudng
duoc dinh nghia [a nhitng rach cé kich thwdc trén 3
cm, trong khi rach rat I&n |a nhitng rach trén 5 cm
hodc rach ca 2 gan [2]. Trong cac trudng hop nay, ty &
that bai cda khau chép xoay qua ndi soi don thuan cé
thé& 1én dén 79% [2, 3]. Cac rach man tinh thuong di
kém tham nhiém m& va co rat gan, khién viéc phuc hoi
gidi phau tré nén kho khan va thuong dan dén két qua
kém do chat lwvgng gan va murc dé co rut [4-6].

Bao khdp trén ddng vai tro quan trong trong viéc
duy tri d6 virng clia khdp 6 chao - canh tay. Trudng hop
tén thuwong rach chép xoay va bao khép trén, chdm
xuwong canh tay thuong diléch 1én trén, lam nang thém
tinh trang mat virng khép vai va gép phan vao thoai
hda khép vai [7-9]. Ky thuat tdi tao bao khdp trén (SCR)
Id mot can thiép phiu thuat day hira hen nham phuc
hoi dé virng phia trén ctia khdp 6 cho - canh tay.

Viéc sir dung gan dau dai co nhj dau lam manh
ghép tyw than trong SCR mang lai nhiéu wu diém. LHBT
1a manh ghép tai chd, c6 mach mau nudi dudng, gitip
tang cwong bao khdp trén va gép phan 6n dinh khép,
doéng thoi cé thé tranh dwoc cac bién chirng khi 1ay
manh ghép ty than tir vi tri khdc hodc manh ghép
dong loai tén kém [4, 10, 11]. V&i nhitng wu diém
trén, ki thuat tai tao bao khdp trén sir dung gan dau
dai co nhj dau d3 tré thanh mot lwa chon phau thuat
kha thi. Tuy nhién, viéc xac nhan tinh hiéu qua co
sinh hoc van 13 diéu can thiét dé ho tro cho viéc tng
dung ky thuat nay trong Ilam sang.

Chung t6i gia thuyét rang SCR s dung LHBT s&
lam ting dang k& luc can thiét dé gay di léch chom

xwong canh tay lén trén so vdi trang thai trudc tai
tao trong mo hinh thyc nghiém trén xac tuoi.

2. pOI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Ddi twong nghién ciru

Nghién cttru co sinh hoc nay duoc thyc hién trén
muoi khép vai tir ndm xac tuoi, sau khi duoc sy chap
thuan clia B6 mén Giai phau, Truong Dai hoc Y Duoc
TP. H6 Chi Minh. Tiéu chudn chon gdm cac khép vai
nguyén ven duoc bao quan déng va rd déng trudc
khi ti€n hanh nghién ctu. Loai khéi nghién ctru cac
mau c6 bién dang khdp, tdn thuwong ung thu anh
hudng dén hinh thai khdp vai, tén thuong trén 30%
hodc khéng cé dau dai gan nhj dau.

2.2. Phwong phap nghién ctru

Thiét k& nghién clru mé ta trong phong thuc
nghiém. Hé thdng do dac bao gdm thiét bj do luc kéo
chuan héa theo don vi Newton (Hinh 2), céc kep va
gia d&, thanh trwot, dung cu phau tich tiéu chuan va
cac neo cé dinh (PushLock va Footprint) nhu minh
hoa & Hinh 1. D& liéu thu thap cho mbi mau gdbm bén
tén thuong (phai hodc trai), tudi va gidi clia xac tuvoi.

Hinh 1. Cic dung cu va thudc do sir dung trong
nghién ctru

Hinh 2. Hé th6ng do dac va tuw thé xdc tuoi sir dung trong nghién clru, ngam gilt thudc dugc ¢d dinh virng
chéc vao ban phau tich
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Rach da vung vai 20 cm, tat cd mé mém dugc bdc
tach, chi gitr lai cac gan chdp xoay va dau dai gan nhj
dau nguyén ven. D& mo phong lai trudng hop rach lon
chdp xoay, gan trén gai dwoc cat khoi dién bam trén
mau dong |&n xwong canh tay 3 cm, sau dé cat thém
toan bo dién bam gan dudi gai twong tu trwdng hop
rach rat Ién chép xoay (Hinh 3). Thuc hién cac phép
do nén bang cach kéo chdm xuong canh tay di léch
|én trén 1,5 cm, 13p lai 50 [an trong mbi truong hop
mod phdéng dé dam bao tinh nhat quéan. Sau d6 SCR
duogc tién hanh s&r dung LHBT nguyén ven, khong cé
tén thuwong SLAP (superior labral anterior-posterior).
LHBT duoc giai phdng, cat loc mé mém con lai va c6
dinh vao phan gitra cla footprint gan trén gai tai mau
dong |&n bang mot neo khau chép xoay 5,5 mm. Viéc
¢6 dinh duogc thyc hién khi khép 6 chao — canh tay
duoc giltt & tu thé dang 45°. Sau tai tao, lyc can thiét
dé di léch chdm xuong canh tay 1,5 cm duoc do lai
trong cung diéu kién.

Hinh 3. Khd&p vai sau khi do dac céc chi tiét giai phau,
tién hanh cét dién bam [an lugt gan trén gai va
dudi gai, (*LHBT, ® dién bam gan trén gai va dudi gai)

2.3. Xir Iy s6 liéu

Céc phép do lwc dé gay di léch chom xuong cdnh
tay lén trén dwoc so sanh trudc va sau SCR bang kiém
dinh t c3p. Gid dinh phan b6 chuin dugc danh gia
bang kiém dinh Shapiro—Wilk va cho két qua di liéu
c6 phan bd chuén (p > 0,05 cho tat ca cac so sanh).
Mtrc y nghia théng ké dugc an dinh 13 p < 0,05. Céc
phan tich duoc thuc hién bang SPSS phién ban 22,0
(IBM Corp., Armonk, NY, USA).

2.4. Pao dirc nghién ctru

P& tai nghién ctu dugc hdi déng dao dirc trong
nghién clu Y sinh hoc Trwong Dai hoc Y - Duarc,
Pai hoc Hué théng qua, m3 sé gidy chap thuan
H2022/501, ngay 20/10/2022.

3. KET QUA
Téng cong 10 khép vai tir ndm xac twoi dwoc tién
hanh nghién cttu, véi tudi ngudi hién xac dao dong
tr 73 dén 88 (trung binh 80,4 tudi). Mau nghién ctru
gdm 80% mAau nam va 20% mau ni.
Bang 1. Dién bam trung binh tai mau dong I&n
clia gan chop xoay

Dién bam Kich thwéc (mm)
Gan dudi vai 20,534
Gan trén gai 20,495
Gan dudi gai 21,658
Co tron bé 17,386

Bang 2. Dic diém giai phau cla LHBT
va bao khdp trén

Pac diém gidi phau Kich thwéc (mm)

Chiéu day trung binh cla LHBT 3,356
Chiéu réng trung binh cha LHBT 6,203
D? day ltrunglblnh cla bao khép 2,744
trén phia trudc

Do day trung binh cla bao khép 1578

trén phia sau

Thir nghiém co sinh hoc cho thay téi tao bao
khdp trén (SCR) s& dung gin LHB lam tang dang ké
lwc can thiét dé dat duoc di léch chém xuong canh
tay 1,5 cm lén trén mom clng vai. Lyc trung binh
can thiét dé di chuyén chdm xuong canh tay 1én trén
1,5cm & trang thai co ban (chdp xoay nguyén ven) la
50,79 + 14,74 N. Sau khi rach gan trén gai, luc nay
gidm xudng con 42,53 + 15,72 N. Khi rdch c3 gan
trén gai va dudi gai, luc gidam manh xudng con 29,30
+ 13,28 N. Sau khi thyc hién tdi tao bao khép trén
bang dau dai gan nhj dau, luc ting 1&n 57,13 + 21,30
N (Bang 3, 4). Dang chu y, khéng ghi nhan trudong
hop dirt manh ghép hodc that bai cd dinh nao trong
qua trinh thir nghiém co hoc.
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Bang 3. Théng ké m6 ta lyc di chuyén chom xuong cénh tay 1én trén 1,5 cm (N)

Chisd Luc co ban Sau rach gan trén gai  Sau rach gan trén + du@i gai Sau SCR
Trung binh £SD 50,79 + 14,74 42,53 £ 15,72 29,30 £ 13,28 57,13 £21,30
Min - Max 37,52 -78,46 31,06 -71,70 14,74 - 55,10 35,86 - 96,36
Median (IQR) 44,98 35,27 26,10 50,34

(41,20 - 53,34)

(31,82 - 43,92)

(19,70 - 34,33) (45,89 - 59,39)

Bang 4. So sanh lyc di chuyén chém xuong cénh tay gilra cac trang thai

So sanh Trung binh 1 (N) Trung binh 2 (N) p-value
Co ban so vdi rach gan trén gai 50,79 42,53 < 0,001
Co ban so vdi rach gan trén+dudi gai 50,79 29,30 <0,001
Co ban so vdi sau SCR 50,79 57,13 < 0,001
Rach gan trén gai so v&i sau SCR 42,53 57,13 <0,001
Rach gan trén+dudi gai so vdi sau SCR 29,30 57,13 <0,001

Két qua nay cho thay hiéu qua co sinh hoc cla SCR s&r dung manh ghép tu than LHBT trong viéc ting
cudng kha nang chdng lai di léch chdm xwong canh tay |én trén & trudng hop rach chdp xoay 16n va rat 1&n.

4. BAN LUAN

Rach chép xoay |&n dén rat Ién thuong dan dén di
l&ch chdm xuong canh tay 1&n trén, lam tang tc do
thodi hda sun 6 chdo va gép phan vao su hinh thanh
thodi hoa khdp vai. O nhitng bénh nhan tré, khong
phai |3 d6i tuwgng cho thay khdp vai ddo nghich, viéc
bao tdn d6 vitng khdp va ngan ngira thodi hda khdp
vai tién trién 1a y&u t6 hét strc quan trong nham lam
cham tién trién bénh.

Tai tao bao khép trén cho thay co s& co sinh hoc
thuan loi va hd tro tinh kha thi cta ki thuat trong
di8u tri rach chdp xoay I&n dén rat lon. Cac nghién
clru trwdc day di chirng minh ring SCR cé thé cdi
thién do virng khdp va két qua 1am sang khi st dung
cac loai manh ghép nhu can cing mac dui (tensor
fascia lata — TFL) hodc manh ghép bi dong loai [12].
Trong mot nghién clu tién clru trén 24 bénh nhan
duwoc didu tri bang SCR s&r dung manh ghép tu than
TFL, Mihata va cdng sy ghi nhan cai thién rd rét vé
mirc d6 dau, tdm van déng (ROM) va strc manh co
trong thoi gian theo d&i ba nam [13].

Hién nay, hiéu qua co sinh hoc cla SCR sir dung
manh ghép ty than tai chd tir dau dai gan nhj dau d3
duoc dénh gia t6t. K&t qua cla ching t6i cho thay tai
tao bang manh ghép ty than LHBT lam ting dang ké
Iyc can thiét dé gay di léch chdm xuong canh tay [én
trén, cing c6 vai trd clia né nhuw mot cau tric gitp 6n
dinh khdp vai. Bé&n canh lgi ich vé co sinh hoc, manh
ghép LHBT con mang lai cac wu diém khac: 1a mé tu
than, s&n cé tai chd va chi phi hop ly, doi héi it neo
va chi khdu hon so vai céc ki thuat sir dung TFL hodc
manh ghép déng loai.

Barth va céng sy dd nghién ctu SCR s dung
LHBT trén 24 trudng hop va bdo cdo cai thién dang
ké k&t qua 1am sang sau 24 thang hau phiu. Diém
Constant tdng tir 50 I&n 77, diém ASES cai thién tir
45 |&n 80, va diém dau thang VAS gidm tir 5,2 xuéng
1,4 (p <0,001). Hon nita, sttc manh vai tang tir 2,3 kg
Ién 6,4 kg (p < 0,001), va 91,7% bénh nhan dugc xac
nhan lién manh ghép trén siéu am [14].

Han va cong su d& khao sat bay khép vai trén xac,
trong d6 SCR sir dung LHBT duwoc két hgp véi khau
mot phan chdép xoay kiéu side-to-side. K&t qua cho
th&y manh ghép LHBT han ché di l1éch chom xuong
canh tay Ién trén va duy tri vi tri trung tdm cda chdm
trong qua trinh dang vai & 30° va 60° [15].

Rami El-Shaar va cong sy da thyc hién mot nghién
clru trén xac so sanh SCR sir dung manh ghép LHBT
va TFL. K&t qua cho thdy manh ghép LHBT lam ting
lwc can thiét dé diléch chdm xwong cénh tay 393,2%
+ 87,9% so véi dudng co s& (p = 0,029), trong khi
manh ghép TFLlam tang 194,0% +21,8% (p = 0,0125)
[16]. Lwc can thiét dé 1am di léch chém xuwong canh
tay cling cao hon cé y nghia & nhom LHBT (66,9 +
5,6 N) so vd&i trang thai rach chép xoay (22,5 £ 7,2 N;
p = 0,0006). Nhdm TFL cho thay lwc ting dén 160,9
+50,6 N so v&i 76,1 + 17,2 N & trang thdi rach (p =
0,0656).

Tai tao bao khdp trén sir dung manh ghép ty than
LHBT d3 ndi l&n nhu mot lwa chon day hira hen so véi
cdc vat liéu manh ghép truyén théng nhu TFL hodc
manh ghép bi ddng loai trong diéu tri rdch chdp xoay
khéng thé khau phuc hdi. Trong khi cac nghién cru
trudc do cla El-Shaar va cong su [16], Han va cdng
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sy [15], va Barth va céng sy [14] da chirng minh tinh
kha thi va lgi ich 1am sang ca manh ghép LHBT trong
SCR, nghién clru hién tai dong gép thém mét sé
diém méi cho phuong phap nay. Th&t nhat, nghién
ctru s&r dung cac phép do lyc 13p lai (50 [an trén moi
mau) dé moé phong tai co sinh hoc, gép phan nang
cao do tin cay va kha nang lap lai cda di liéu. The
hai, chiing t6i bdo cdo céc s6 liéu gidi phau chi tiét,
bao gbm dd day bao khdp, kich thudc gin va dién
bam (Bang 1 va 2). Nhirng di liéu nay cé thé hiru ich
trong viéc xac dinh kich thwdc manh ghép va vi tri
d&t manh ghép trong quad trinh 1ap k& hoach phau
thuat, dac biét khi lya chon giita LHBT va céc loai
manh ghép khac. Thit ba, viéc ¢d dinh manh ghép
dugc chuidn héa & tu thé dang khdp 6 chdo canh
tay 45°, goc nay cé thé anh huwdng dén lyc cing tai
tao va do6 virng khop vai.

Nghién ciru nay cé mot sé han ché. Th& nhét,
nghién cru duoc thuc hién trén cdc mau xac tuoi,
tudi trung binh mau xac cao, chat lwgng mo cé thé
khac vé&i bénh nhan muc tiéu trén Iam sang va viéc
bdc tach phan I&n m6é mém cd thé 1am thay d6i moi
truong co hoc ty nhién cla khdp vai. Thi hai, viéc
s&r dyng ca hai vai tir cing mot mau xac tuoi dan dén
su phu thuoc dit liéu gitra cac mau, do d6 can than

trong khi ap dung cac kiém dinh théng ké chuin. Thir
ba, mac du ki thuat cé hiéu qua trong diéu kién thi
nghiém, viéc 4p dung vao thyc hanh Iam sang cé thé
gap nhirng thach thirc vé mat ky thuat. Thi tu, cach
tiép can nay phu thudc vao su hién dién cla gan LHB
nguyén ven; khi gan khéng con, can can nhiac cac
loai manh ghép thay thé nhu TFL hodc manh ghép bi
dong loai [12].

5. KET LUAN

Nghién clru nay cung cé tinh kha thi vé mat co
sinh hoc cla ky thuét tai tao bao khdp trén st dung
dau dai gdn nhj dau va déng gép thém céac dir liéu
giai phau ciling nhu gitip nang cao kha ning rng dung
lam sang cha ky thuat. Bang cach két hop cac lan
do lyc 13p lai, chuin hda cac tham s6 c6 dinh va do
luong giai phau chi tiét, nghién ctru nay b sung mirc
dd chi tiét va do chat ch& cho y van hién ¢ vé SCR st
dung LHBT. Can cé thém cac nghién ctru |am sang dé
lién két nhirng cai thién co sinh hoc nay vdi két qua
chirc nang dai han.

Tuyén bd vé xung dot lg'i ich : Khdng cd xung dot
lgi ich d6i véi cac nghién clru, tac gid, va xuat ban bai
bdo. Nghién cru khéng nhan ngudn tai tro nao.
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