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EFFECTIVENESS OF ATELEREHABILITATION PROGRAM FOLLOWING ANTERIOR
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ABSTRACT

Objective: To evaluate the effectiveness of a telerehabilitation program in patients following
anterior cruciate ligament reconstruction of the knee joint.

Subjects and methods: A quasi-experimental controlled study with pre- and post-intervention
assessments was conducted on 50 patients post-anterior cruciate ligament reconstruction from
November 2024 to July 2025. Participants were divided into 2 groups: conventional rehabilitation
(n=25) and telerehabilitation via the OpenTeleRehab application (n = 25). The numeric rating scale
(NRS) for pain, knee range of motion (ROM), and the international knee documentation committee
(IKDC) subjective knee evaluation form were assessed at baseline and after 4 weeks of intervention.
ANCOVA was utilized to adjust for baseline differences in knee flexion ROM.

Results: After 4 weeks, no statistically significant differences were observed between the two
groups regarding improvements in NRS, IKDC scores, or knee extension ROM (p > 0.05). Notably,
after adjusting for baseline values, the telerehabilitation group showed significantly greater
improvement in knee flexion ROM compared to the conventional rehabilitation group (46.60° +
14.84°vs 24.00° = 17.14°; p = 0.048).

Conclusion: Telerehabilitation is an effective and feasible approach during the early phase after
anterior cruciate ligament reconstruction, yielding functional and range-of-motion improvements
that are comparable to or better than conventional methods.

Keywords: Telerehabilitation, OpenTeleRehab, anterior cruciate ligament reconstruction,
postoperative rehabilitation.
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TOM TAT
Muc tiéu: Danh gia hiéu qua chuong trinh phuc hdi chitc ndng tir xa & b&nh nhan sau phiu thuat tai
tao day chang chéo trudc khép géi.

Dai twgng va phuwong phap: Nghién cliru ban thuc nghiém cé déi chirng thuc hién danh gia trude
- sau trén 50 bénh nhan sau tai tao day chang chéo trudc trong khoang thai gian tir thang 11/2024
dén thang 7/2025, bénh nhan dugc phéan ra thanh 2 nhém: phuc hoi chirc néng truyén thong (n =
25) va phuc hoi chic nang tir xa qua irng dung OpenTeleRehab (n = 25). Cac chi s6 murc do dau
(NRS), tam van dong (ROM) khép gbi va thang diém chic nang khép g6i (IKDC) duoc danh gia tai
th&i diém ban dau va sau 4 tuan can thiép. Phan tich ANCOVA dugc dir dung dé hiéu chinh swkhéc
biét gia tri nén ctia ROM gap khdp goi.

K&t qua: Sau 4 tuan, khéng c6 su khac biét cé y nghia thdng ké gitta 2 nhdm vé cai thién diém NRS,
IKDC va ROM dubi (p > 0,05). Pang chu y, sau hiéu chinh gia tri ban dau, nhém phuc hbéi chic ndng
tlr xa cai thién ROM gép t6t han nhom phuc hdi chirc nang truyén théng (46,60° = 14,84° so Vi
24,00° £ 17,14°; p = 0,048).

K&t luan: Phuc hoi chirc nang tir xa la phuong phap hiéu qua va kha thi trong giai doan sém sau tai
tao day chang chéo trudc, mang lai két qua cai thién chic nang va tam van déng tuong duong hodc
tot hon so vGi phuong phap truyén théng.

Tr khéa: Phuc hdi chirc ndng tir xa, OpenTeleRehab, tai tao day ching chéo trudce, phuc hdi chic
nang sau mé.

1. DAT VAN DE

Phau thuat tai tao day chang chéo trudc & mét trong
nhitng phau thuat chinh hinh phd bién nhat nhdm khéi
phuc sy 8n dinh ctia khép gbiva cho phép bénh nhan quay
lai cac hoat dong thé chat. Tuy nhién, thanh céng ctia cudc
phau thuat khéng chi phu thudc vao ky thuat ngoai khoa
ma con chiu anh hudng lén bdi qua trinh phuc hdi chire
nang sau md. Mdt chuang trinh phuc hdi chirc nang bai
ban va theo tirng giai doan la diéu kién tién quyét dé L4y lai

Phuc hbdi chifc ndng tir xa da ndi lén nhu mét giai phap
thay thé day hra hen nhd su phét trién clia cong nghé
y t€ s6. Nhiéu nghién clru qudc té€ da chirng minh phuc
ho6i chic ndng tir xa c6 hiéu qua tuwong duong véi phuong
phap truyén thong vé mat lam sang, dong thoi mang lai lgi
ich kinh t€ vugt tréi thong qua viéc giam chi phi gian tiép
va thoi gian di chuyén clia ngudi bénh [4-6].

tam van déng (range of motion - ROM) khdp géi, si‘c manh
co bap va ngédn nglra nguy co tai chan thuong [1-2].

Nghién clru ctia Nguyen S.P va cong sy tai Viét Nam cho
thay, méc du nguodi bénh va ngudi cham séc cé nhan
thirc cao vé vai trd clia phuc hoi chirc nang, viéc st dung
dich vu nay van han ché& bdi nhiéu rdo can bao gom kho
khan vé tai chinh, khoang cach dia ly dén co sGy té, thiéu
théng tin va huéng dan chuy&n mén cling nhu ganh nang
cham soc kéo dai, dac biét la & khu viee nong thén. Nhirng
rao can nay lam giam kha nang tiép can va tuan thd céac
chuang trinh phuc héi chirc nang, tir dé anh hudng dén
két qua diéu tri[3].

*Tac gia lien hé

Tuy nhién, tai Viét Nam, viéc Ung dung cac nén tang
chuyén biét nhu OpenTeleRehab trong phuc hoi chic
ndng sau phau thuat tai tao day ching chéo trudc van
codn mdi mé va chua c6 nhidu bang ching thuc chirng vé
hiéu qua so sanh véi phuaong phap truyén théng. Do dé,
nghién ctu nay dugc thuc hién nhdm danh gia hiéu qua
cla chuong trinh phuc hoi chirc nang tir xa théng qua ng
dung OpenTeleRehab so véi phuc hoi chirc nang truyén
théng, tap trung vao cac chi sé dau, tam van déng va chuirc
nang khdp g6i & bénh nhan sau phau thuat tai tao day
chang chéo trudc.
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2. DOI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. Thiét k& nghién ctru

Nghién clru ban thuc nghiém c6 doi chitng, thuc hién
danh gia trudc - sau.

2.2. Pia diém va thdi gian nghién ctru
Nghién ctru thuc hién tai Khoa Chan thuong chinh hinh -

Long nguc va Khoa Phuc hoi chic nang, Bénh vién Trugng
Dai hoc Y Dugc Hué, tir thang 11/2024 dén thang 7/2025.

2.3. Béi twgng nghién ciru

Nghién ctu thuc hién trén 50 bénh nhan sau phau thuat
khép g6i do dirt day chang chéo trudc cé hoac khdng keém
tén thuong sun chém.

- Tiéu chuan lya chon: ngudi bénh sau phau thuat tai tao
day chang chéo trudc khép g6i do dit day chang chéo
trudc cé hodc khdng kém tén thuong sun chém, cé thiét
bi di déng va k&t n6i mang, déngy tham gia nghién cru va
tuan thu diéu tri.

- Tiéu chi loai trir: bénh nhan c6 cac bénh ly vé than kinh
hoac bénh ly co xuwong khdp khac gay anh hudng chirc
nang van dong; ngudi bénh co rdi loan nhéan thirc, tam
than hodc sa sut tri tué.

2.4. C& mau va chon mau

C& mau la 50 bénh nhan dugc chia thanh 2 nhém, moi
nhém 25 bénh nhan. C& mau duoc xac dinh dua trén tinh
kha thi vé thoi gian, nhan luc va sé lugng bénh nhan.

2.5. Nodi dung, chi sd nghién ciru
- Xéac dinh tudi, gidi tinh, can nang, chiéu cao.

- banh gia dau bang thang danh gia s6 NRS: bénh nhan tu
déanh gia mic d6 dau trén thang diém 0-10, trong d6 0 (&
khéng dau va 10 la dau dit d6i nhat. Thang diém dugc sur
dung réng rai nhd tinh don gian, dé hiéu va dé tin cay cao
trong danh gia dau lam sang.

0-10 Numeric Pain Intensity Scale
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Hinh 1. Thang danh gia s NRS

- Dénh gia ROM khdp g6i: ROM dugc do bang thudc do géc
(goniometer) theo phuaong phap tiéu chudn. Tam thudc dat
tai 16i cAu ngoai xuong dui, nhanh cé dinh hudng vé mau
chuyén l6n xuong dui va nhanh di déng huéng vé mat ca
ngoai xuang chay. Bénh nhan dugc yéu cau thuc hién gap
va dubi t6i da trong ngudng chiu dugc. ROM dudi duoc ghi
tlr mic 0° (dudi hoan toan) hoac gia tri &m néu chua dubi
hé&t; ROM gap duoc ghi nhan theo s6 do gap t8i da. Mbi chi
s6 dugc do 2 lan va |8y gid tri trung binh dé ting dé chinh xac.

- Panh gia thang diém chic ndng khdp gdi IKDC: chirc
nang khép gdi dugc danh gia bang thang diém IKDC. Pay
la thang diém chl quan do bénh nhan ty danh gia, bao
gdbm cac muc lién quan dén murc do dau, cam giac virng
khép, han ché trong sinh hoat hng ngay va hoat dong thé
thao. T6ng diém dugc chuén hda tir 0-100, trong dé diém

cao han thé hién chic nang khép géi tét hon. Thang diém
IKDC dugc str dung réng rai trong cac nghién clru vé chén
thuong va phuc héi chirc nang khép géi nhd dé tin cay va
gia tri danh gia t6t.

Bé&nh nhan dugc danh gia tai thoi diém ban dau va sau 4
tuan s dung dich vu phuc hoi chirc nang truc tié€p hoac
tw xa.

2.6. Ky thuat, céng cu va quy trinh thu thap sé liéu
2.6.1. Phdn nhém nghién cuu

Phan nhdm dua trén khoang cach dia ly dén co sd@ diéu
tri, lich trinh lam viéc ca nhan va lua chon clia bénh nhan:

- Nhém 1. Phuc hdéi chitc nang truc tiép (Cardiac
Rehabilitation - CR): b&énh nhéan tap phuc hoi chirc nang
tai bé&nh vién theo huéng dan truc tiép cua Ky thuat vién.

-Nhdm 2. Phuc hoi chitc ndng tir xa (TeleRehabilitation - TR):
bénh nhan tdp phuc hoéi chic nang tai nha qua Ung dung
OpenTeleRehab véi video, hudng dan va theo déi tir xa.
2.6.2. C4c budce thuc hién

- Xac dinh d6i tuwgng nghién clru.

- Dénh gia lam sang ban dau (NRS, ROM, IKDC).

- Phan nhdm nghién cttu va trién khai can thiép trong 4 tuan.

-Danh gid bénh nhén sau 4 tuan st dung dich vu phuc hoi
chirc nang.

- XU ly s8 liéu, nhan xét va ban luan két qua, két luan.
2.6.3. Cac tiéu chidanh gia

So sanh thay déi NRS, ROM, IKDC trudc va sau 4 tuan
diéu tri gitta hai nhom.

2.7. Phuong phap xtr ly sé liéu

- D liéu dugc phan tich badng phan mém SPSS 20.0.

- Bi€n dinh tinh: trinh bay dudi dang tan suét, ty & phan
tram; so sanh bang Chi binh phuong.

- Bién dinh lugng: trinh bay dudi dang trung binh va dé
l&ch chuan (X = SD); so sanh bang t-test, Mann-Whitney U
hodc ANCOVA tuy diéu kién phan phéi.

- MUrc y nghia thdng ké: p < 0,05.

2.8. Pao dirc nghién ctru

Nghién ctru da dugc Hoi dong Dao dirc Truong Dai hoc
Y Dugc, Dai hoc Hué thdong qua, van ban s6 H2024/613
ngay 12/11/2024.

3. KET QUA NGHIEN cU'U

3.1. Dac diém cua déi twong nghién ciru

Bang 1. Pac diém vé tudi, gidi, can nang, chiéu cao cla

2 nhém
Pic diém |Nhém CR (n=25)| Nhém TR (n = 25) | p-value
Tudi (nam) 31,64 +9,92 37,12+ 11,51 0,077
Giginam 13 (52,0%) 16 (64,0%) 0,390
Cannang(kg) | 58,24+11,23 57,48 +8,44 0,884
Chiéucao (cm)| 163,72+ 7,61 165+ 8,62 0,466
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Khéng c6 khac biét cé y nghia thdng ké vé tudi, gidi, can
nang hodc chiéu cao gilta hai nhém (p > 0,05), dam bao

tinh déng nhat ban dau ctia mau nghién ctu.

3.2. DPanh gia hiéu qua cua phuc hdi chirc néng tir xa
Bang 2. Panh gia cai thién theo thang diém NRS, ROM
dubi, thang diém IKDC khép gbi

Hiéu qua phuc hbi theo cac Nhém CR | Nhém TR
thang diém (n=25) (n=25)
NRS trudc diéu tri (diém) 4,24 +1,56 (4,24 1,99
NRS sau diéu trj (diém) 1,28+0,98(1,32+0,99
NRS B dA ~Al thia
ANRS (muc dg&cal thién NRS) 2.96+1,062,92+1,38
(diém)
p-value 0,698
ROM dudi trude digu tri (°)  |-3,80 = 7,40(-0,60 = 2,20
ROM duédi sau diéu tri (°) -1,16 +2,88|-0,20 = 1,00
ROM

AROM dubi (mtic d6 cai thién

ROM dudi khép géi) (o) | 264 *5:3010,40=1,38

p-value 0,071

IKDC trudc diéu trj (diém)  |23,04 = 7,86|21,92+10,20

IKDC sau diéu tri (diém) 47,20 +7,38(45,84+10,55

IKDC | AIKDC (mtic d6 cai thign IKDC)

9 24,16+4,15(23,92 + 5,45
(diém)

p-value 0,862

Khong cé sy khac biét cé y nghia thong ké gitra hai nhom
vé cai thién diém dau (NRS), ROM dubi va diém IKDC sau
4 tuan (p > 0,05).

Bang 3. Danh gia cai thién ROM gap khép gbi

Nhém ROM gap truwéc | ROM gép sau AROM gép
diéu tri (°) diéutri(°) | (mirc caithién) (°)
CR 89,80 +23,25 113,80+ 11,57 24,00+17,14
TR 60,20 + 23,87 |106,80+17,79 46,60 = 14,84

Bang 4. Phan tich ANCOVA dénh gia ROM gap khép géi

Chisé s:h?ri‘i” df| Ms F p |Partial
ﬁg(;i%fgugﬁii 5919,99 | 1 [5919,99 | 56,92 |<0,001| 0,548
Nhém canthiép| 428,08 | 1| 428,08 | 4,12 | 0,048 | 0,081

Sai s6 4888,10 | 47| 104,00

Téng 11420,50| 49

Sau khi hiéu chinh &nh hugng ctia ROM gap ban dau bang
phan tich ANCOVA, két qua cho thay su khac biét cé y
nghia thdng ké vé murc do caithién ROM gép khép goi gilra
hai nhém [F(1,47) = 4,12; p = 0,048]. Nhém TR dat muc cai
thién t&t hon rd rét so voi nhém CR, vdi kich thuéc hiéu
(rng & murc trung binh (Partial n®=0,081).

4. BAN LUAN

4.1. Pac diém chung clia déi tugng nghién cliru

Phan tich cho thdy khéng c6 su khéc biét cd y nghia thong
ké gilta 2 nhdm nghién ctu vé tudi, gidi tinh, can nang va

110

chiéu cao (p > 0,05). Diéu nay ddm bao tinh dong nhat vé
nhan kh&u hoc va thé trang gitp han ché sai l&ch chon
mau va dam bao tinh khach quan khi so sanh hiéu qua
gilta 2 phuong phap can thiép. K&t qua nay phu hgp véi
nghién ctu clia Lim JY va céng su (2024) va Liao W.J va
codng su (2023), trong cac nhém nghién clu déu dugc
phan b6 tuong déi déng déu vé cac dac diém trén nham
danh gia chinh xac hiéu qua ctia phuc hdi chirc nang tir xa
sau tai tao day chang chéo truéc khép goi [5-6].

4.2. Danh gia hiéu qua ctia phuc hdi chirc nang tir xa so
véi phuc hdi chirc nang truyén théng

Sau 4 tuan can thiép, nghién citu ghi nhan sy cai thién
tuong duong gitra 2 nhém vé muic dé dau (ANRS), ROM
dudi khép g8i (AROM dubi) va chirc ndng khdp géi (AIKDC)
v6i p-value (an luot 14 0,698; 0,071 va 0,862 (p > 0,05). K&t
qua nay cling ¢6 cac bang ching quéc té cho thay phuc
ho6i chitc nang tir xa la mot giai phap thay thé kha thi cho
phuc hdi chirc nang truyén théng. Theo téng quan hé thong
cua Cottrell M.Ava cong sy (2017), phuc hoi chirc nang tue
xa trong cac bénh ly co xuwong khdp mang lai hiéu qua giam
dau va cai thién chirc nang khéng hé kém canh so véi diéu
trj truc ti€p [4]. D&c biét, trong b8i cdnh hau phau sau tai
tao day chang chéo trudc, Liao W.J va cong su' (2023) cling
khang dinh khéng cé sy khac biét dang ké vé cac chi s6
chirc nang trong giai doan dau gitra 2 mé hinh [6].

Diém ndi bat nhat trong nghién clru clia chung téi la mic
do cai thién ROM géap khdp goi. Sau khi hiéu chinh theo
gia tri ban dau bang phan tich ANCOVA, nhém phuc hoi
chirc nang tir xa cho thdy murc cai thién vugt tréi so vdi
nhém phuc hoi chirc nang truyén thong (p = 0,048). biéu
nay tuong doéng vdi nghién cltu mdi nhat cia Lim JY va
cbng su (2024), cho thay cac chuang trinh phuc héi chic
nang tlr xa c6 cau tric ré rang qua Ung dung di dong co
thé thic dady bién do van déng hiéu qua hon théng qua
viéc tang cuong tinh chd déng clia ngudi bénh. Viéc tap
luyén tai nha qua Ung dung OpenTeleRehab giup bénh
nhan linh hoat vé thoi gian, khong phai di chuyén tir nha
dén bénh vién, tir d6 tang tan suat thuc hanh cac bai tap
ROM gép trong moi truong thoai mai, giam bét lo 4u so véi
moi truong bénh vién [5].

4.3. Han ché& cua nghién cittu

Nghién cltu nay van con moét s6 han ché. Thi nhat, thiét
k&€ ban thuc nghiém véi phuong phap phan nhém khong
ngau nhién cé thé lam phat sinh sai léch chon mau, mac
du phan tich ANCOVA da dugc s dung dé hiéu chinh su
khac biét gia tri nén. Th( hai, c& mau con han ché va thoi
gian theo déi ngan (4 tuan) chua cho phép danh gia hiéu
qua trung va dai han ctia chuong trinh phuc héi chirc nang
tlrxa. Ngoai ra, hiéu qua can thiép con phu thudc vao kha
nang tiép can va st dung cdng nghé clia ngudi bénh. Do
doé, cac nghién cliu tiép theo vdi thiét ké thir nghiém ngau
nhién cé déi chitng, c& mau l&n hon va thoi gian theo déi
dai hon la can thiét.

5. KET LUAN

Nghién ctru khang dinh phuc hoi chiic ndng tir xa qua Ung
dung OpenTeleRehab mang lai hiéu qua tuong duong véi
phuong phap truyén théng trong viéc cai thién dau, chic
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nang khdp g6i va tam van dong dudi & giai doan sém sau
tai tao day chang chéo trudc khép gbi. Pac biét, sau khi
hiéu chinh gia tri nén, nhém phuc héi chirc nang tirxa cho
thay murc cai thién tam van déng gép khdp géi tét hon so
vGi nhém phuc héi chirc nang truyén théng.

Phuc hoéi chitc nang tir xa la mét lwa chon kha thi va linh
hoat, dac biét phu hgp v&i nhitng bénh nhan han ché vé
kha nangtiép can diéu trj truc tiép. P& t6i vu hda hiéu qua,
can tang cudng co ché giam sat tir xa va duy tri déng luc
tap luyén cho ngudi bénh trong sudt qua trinh can thiép.
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