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ABSTRACT

Objective: To evaluate limb salvage outcomes and identify factors associated with major
amputation in diabetic foot patients undergoing below-the-knee endovascular revascularization.

Subjects and methods: A single-center prospective observational study was conducted on 149
type 2 diabetic patients with foot ulcers and below-the-knee arterial lesions (occlusion or 270%
stenosis) who underwent endovascular intervention at University Medical Center Ho Chi Minh City
from January 2020 to December 2024. Outcome measures included limb salvage rate, primary
patency, ulcer healing, hemodynamic improvement, complications, and factors associated with
major amputation at 6 months.

Results: The mean agewas67.5+9.7 years, and 66.4% of patients were male. WIfl stage 3accounted
for 31.5% of cases. At 6 months, the limb salvage rate was 87.2%, primary patency was 84.6%, and
ulcer healing was achieved in 73.2% of patients. The ankle-brachialindex improved from 0.78 = 0.21
t0 0.95 + 0.18 (p<0.001). Multivariable analysis identified WIfl stage 3 (OR 3.52; 95% CI 1.69-7.32;
p=0.001), poor distal runoff (OR 2.92; 95% CI 1.35-6.31; p=0.006), and severe vascular calcification
(OR 2.61; 95% CI 1.21-5.63; p=0.014) as factors independently associated with major amputation.
The major complication rate was 1.3%, and no procedure-related mortality was observed.

Conclusion: Below-the-knee endovascular intervention is a safe and effective strategy for limb
salvage in patients with diabetic foot disease. WIfl classification, distal runoff status, and vascular
calcification were independently associated with major amputation and should be systematically
evaluated before intervention to support risk stratification and treatment planning.

Keywords: diabetic foot; below-the-knee endovascular intervention; limb salvage; peripheral
artery disease; WIfl classification.
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TOM TAT
Muc tiéu: Danh gia hiéu qua bao t6n chiva xac dinh cac yéu t6 lién quan dén cét cut chi lén & bénh
nhan ban chan dai thao dudng (BTD) dudc can thigp ndi mach tai tudi mau tang dudi goi.

Ddi twong va phuong phap nghién civu: Nghién cru mo ta tién clru trén 149 bénh nhan BTD type 2
c6 loét ban chan va tén thuong déng mach dudi géi (tdc hodc hep >70%) dugc can thiép ndi mach
tai Bénh vién Dai hoc Y Dugc TP.HCM tlr thang 01/2020 dén thang 12/2024. Tiéu chi danh gia gom:
ty & bao ton chi, ty & thong thodng mach, lanh vét loét, cai thién huyét dong, bién chirng va yéu to
nguy co cét cut chi.

Két qua: Tudi trung binh 67,5 = 9,7; nam gidi chiém 66,4%; phan doé WIfl dd 3 chiém 31,5%. Sau
6 thang: ty l& bao ton chi dat 87,2%, ty |& théng thoang mach 84,6%, lanh vét loét 73,2%. Chi so
ABI tdng tir 0,78 = 0,21 l&n 0,95 = 0,18 (p<0,001). Cac yéu t8 lién quan doc lap véi cét cut chi lén:
phan doé WIfl dé 3 (OR 3,52; KTC 95%: 1,69-7,32; p=0,001), dong chay xa kém (OR 2,92; KTC 95%:
1,35-6,31; p=0,006), v6i hda mach nang (OR 2,61; KTC 95%: 1,21-5,63; p=0,014). Bién ching &
11,4% truong hgp, khong co tlr vong lién quan thd thuéat.

K&t luan: Can thiép ndi mach tang dudi goi la phuong phap an toan, hiéu qua trong bao tén chi &
bénh nhan ban chan BTD. Phan dé WIfl, dong chay xa va véi hda mach la cac yéu té quan trong can
danh gia trudc can thiép.

Tirkhéa: ban chan dai thao dudng; can thiép ndi mach tang dudi géi; bao ton chi; bénh dong mach

ngoai bién; phan do WIfl.

1. DAT VAN BE

Bénh dong mach ngoai bién (PAD) & bién ching mach
mau lén thuong gap & bénh nhan déi thao dudng (BTD)
type 2, v4i ty l& m3c toan cau udc tinh 5,56% & ngudi tir 25
tudi trd l&n, trong d6 nguy co tang dang ké do tén thuong
ndi mac mach méu, viém man tinh va réi loan chuyén héa
[1]. Tai Viét Nam, ty l& PAD & bénh nhan BTD dao dong tw
10-20%; loét ban chan kém PAD lam tang nguy co cat cut
chi dudi gdp 10-20 lan so véi dan s6 chung [2].

Thi€u mau chi tram trong lam cham lanh vét thuong, tang
nguy co nhiém trung, dan dén nguy co cét cut chi hoac tur
vong néu khong dugc tai tudi mau kip thoi [2]. Trong lich s,
phau thuat bac cau ting 1a tiéu chudn vang, tuy nhién han
ché bdi dudng kinh mach nhd, tén thuong lan tda, voi hoa
nang va ty & tdc cau ndi 30-50% trong nam dau. Can thiép
ndi mach (CTNM) da ndi lén nhu mot lwa chon it xam &n,
cho phép taithéng déng mach chay trudc, chay sau va mac,
tr dé cai thién tudi mau xa va nang cao ty |& bao ton chi[3].
Mac du nhiéu nghién cltu quéc té da ghi nhan CTNM dudi
g0i c6 thé dat ty & bao tdn chi cao d bénh nhan ban chéan
DTD sau tai twdi mau, dir liéu tir cac quéc gia dang phat
trién van con han ché, dac biét trong bdi canh dic diém

*Téc gia lien hé

tén thuong mach mau va mirc dé bénh thudng phirc tap
hon [4]. Do do, viéc danh gia hiéu qua diéu tri clng nhu
cac yéu té tién lugng cat cut chi trong thuc hanh lAm sang
(4 can thi&t nham ho tro phan tang nguy co va t8i wu hda
chién lugc tai tudi mau. Nghién clru nay dugc thuc hién
nham danh gia ty & bao tén chi, ty l& théng thodng mach
va xac dinh cac y&u t8 lién quan dén cét cut chilén bénh
nhan ban chan BDTD dugc CTNM tang dudi g6i tai Bénh
vién Pai hoc Y Dugc TP.HCM.

2. pOI TUQONG VA PHUONG PHAP NGHIEN cU’U
2.1. Thiét ké nghién ciru: Nghién cltu quan sat ti€n clru.

2.2. Dja diém va thdi gian nghién cru: Nghién cltu dugc
tién hanh tlr thang 01/2020 dén thang 12/2024 tai Khoa
Léng nguwc—Mach méau, Bénh viénPaihocY Dugc TP.HCM.
2.3. Dadi twgng nghién ctru

Bénh nhan DTD type 2 cé loét chan kém theo tic hep
dong mach dudi goi diéu tri tai Khoa Léng nguc — Mach
mau, Bénh vién Dai hoc Y Dugc TP.HCM trong thai gian
tién hanh nghién ctu.
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Tiéu chuén lua chon

Bé&nh nhan DTD type 2 theo tiéu chudn ADA 2020 ¢ loét
ban chéan (t6n thuong da toan l&p, c6 hodc khéng kém
nhiém trung/hoai tty).

Tac hodc hep >70% déng mach dudi géi (chay trudc, chay
sau, mac) dugc xac nhan bang siéu am Doppler, chup cét
(&p vi tinh mach mau hodc chup mach s6 hda xéa nén (DSA).

Thuc hién CTNM tai tudi mau.
Tiéu chuén loai trir

Loét ban chan khéng do BTD, da cat cut chi l&n (trén mét
cd) trudc can thiép.

Thi€éu dit liéu theo dbi hodc maét lién lac trong 6 thang,
trudng hgp phau thuat lai.

2.4. C& mau, chon mau: Chon mau thuan tién nhirng
bénh nhan thda tiéu chudn chon mau va khoéng cé tiéu
chuén loai tri. T thang 01/2020 dén thang 12/2024,
chung t6i tuyén chon dugdc 149 bénh nhan thda tiéu
chuén tham gia nghién ciu.

2.5. N6i dung nghién ctru:

Dac diém chung: tudi, gidi tinh, tinh trang loét sau, hoai ti
va phan doé WIfl.

DPac diém can thiép: loai béong, s6 déong mach dugc can
thiép, véi hdéa mach nang, dong chay xa kém va thagi gian
canthiép.

Tiéu chi chinh: ty & bao ton chi tai 6 thang, dugc dinh
nghia la khéng xay ra cat cut chi &n trén mat ¢4 sau can
thiép [5].

Tiéu chi phu:

- Théng thoang mach so cép (hep ton lwu <50% trén siéu
am Doppler hodc DSA, khdng can tai can thiép).

- Pudc xac dinh la vét loét duoc biéu md hda hoan toan,
khéng con mé hdva khéng cé tinh trangtit dich hodc nhiém
triing tai vi tri tén thuong theo tiéu chudn IWGDF 2023.

- Cai thién phan d6 Rutherford: giam =21 giai doan so véi
trudc can thiép.

- Cai thién huyé&t déng: ABl tang = 0,15 va cai thién = 1 giai
doan phan d6 Rutherford.

- ABI tang ngay sau ky thuat.

- Thanh céng ky thuét: xac dinh khi hep ton lvu < 30%,
chénh ap <10 mmHg, ABI tang = 0,15 ngay sau can thiép.

- Bién chitng: ghi nhan tinh trang thuyén tic xa, suy than
do thudc can quang, nhiém trung, tif vong.

2.6. Ky thuat, cdong cu va quy trinh thu thap sé liéu: DI
liéu thu thép tir hd so bénh an va céc lan tai kham tai thoi
diém 1, 3 va 6 thang sau can thiép.

2.7. X ly va phan tich sé liéu: S6 liéu dugc xr ly va phan
tich bang phan mém Stata. Bién dinh lugng duoc kiém tra
phan phé&i bang phép kiém Shapiro-Wilk. So sénh trudc
va sau can thiép dugc thuc hién bang paired t-test ddi
v3i bién dinh lwgng phan phdi chudn. Phan tich héi quy
logistic da bién xac dinh yéu t6 lién quan doc lap. Cac bién
c6 y nghia ldm sang, y nghia bénh hoc hoac c6 gia tri p <
0,20 trong phan tich don bién dugc xem xét dua vao mod
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hinh hoéi quy logistic da bi€n. Hién tugng da cong tuyén
gitra cac bién doc lap dugc kiém tra bang hé s6 phéng dai
phuaong sai < 5. M6 hinh da bién cudi cung gilt lai cac bién
cé y nghia théng ké va pht hop vé méat lam sang. Ngudng
y nghia thong ké dugc xac dinh la p < 0,05.

2.8. Pao dirc nghién ciru: Nghién clru dugc Ho6i dong
Pao durc trong nghién ctu Y sinh hoc truong Pai hoc Y
Dugc TP.HCM phé duyét theo phiéu s6 113/HDDD-DHYD
ngay 25 thang 01 nam 2022. T4t ca bénh nhan da ky ban
doéng thuan tham gia nghién clru. S6 liéu dugc st dung va
cbng bé véi sy cho phép cua co quan chd quan.

3. KET QUA NGHIEN cU'U

Bang 1. Pac diém chung va phan dé WIfl cia nhém
nghién ctru (n=149)

Pac diém Gia tri Ty & (%)
Tudi (nam) TB+PLC:67,5+9,7
Tubi =65 91 61,1
Gidinam 99 66,4
Phan dé WIfl dé 0 15 10,1
Phan dé WIfl dé 1 34 22,8
Phan do WIfl dé 2 53 35,6
Phan doé WIfl dé 3 47 31,5
Loét sau 62 41,6
Hoai t&r 42 28,3

Trong 149 bé&nh nhan, tudi trung binh 67,5 = 9,7 ndm, nam
gidi chiém 66,4%. Phan do WIfl: dé 0 chiém 10,1%, do 1
chiém 22,8%, dd 2 chiém 35,6% va do 3 chiém 31,5%. Loét
séu ban chan ghinhan &41,6%, hoai tir 8 28,3% bénh nhan.

Bang 2. Pac diém ky thuat can thiép néi mach (n=149)

Pac diém can thiép Gia tri Ty L& (%)
Bong phu thude 131 87,9
Béng thudng 20 13,4
S6 DM can thiép (trung binh = DLC) 1,8+0,7 22:35,6
Thanh céng ky thuéat 134 89,9
V6i héa mach nang 58 39,0
Dong chay xa kém 38 25,5
Thoi gian can thiép (phut, TB+DLC) | 65,2 22,5

Cac vi tri can thiép gdbm dong mach chay trudc, chay sau
va déng mach mac vdi mot phan ba trudng hgp dugc tai
théng tir hai dong mach trd l&n. Tén thuong chii yéu la tac
hoan toan hoac hep nang, véi héa mach nang (39,0%) va
dong chay xa kém (25,5%). Ty & thanh cong k¥ thuat dat
gan 90% vdi th@i gian can thiép trung binh khoang 65 phut.

Bang 3. K&t qua diéu tri sau 6 thang (n=149)

Két qua Giatri | Tyle (%)
Bao ton chi 130 87,2
Théng thoang mach so cép 126 84,6
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Két qua Giatri | Ty 18 (%)

Lanh vét loét 109 73,2

Cai thién = 1 giai doan Rutherford 108 72,5
Trudce 0,78 + 0,21

Chi s5 ABI p <0,001*

Sau 0,95+0,18

Bién chirng (t6ng) 17 11,4

Chay mau nhe 8 5,4

Thuyén tic xa 5 3,4

Suy than cap 2 1,3

Nhiém tring 2 1,3

*Paired t-test

Sau 6thangtheo doi, ty & bao ton chidat 87,2%, ty l& théng
thoang mach so cép 84,6% va ty l& lanh vét loét 73,2%. Chi
s ABI cai thién c6 y nghia théng ké tir 0,78 = 0,21 lén 0,95
+0,18 (p<0,001) v6i 72,5% bénh nhan cai thién it nhat mot
giai doan Rutherford. Ty |& bién ching chung la 11,4%,
khong ghi nhan tr vong lién quan thu thuat.

Bang 4. Hoi quy logistic da bién mot sé yéu t6 lién quan
ddc lap véi cat cut chi lén trong 6 thang sau can thiép

Yéu té nguy co OR (KTC 95%) p
Phan dé WIfl dé 3 3,52 (1,69-7,32) | 0,001
Dong chay xa kém (runoff <2) 2,92 (1,35-6,31) | 0,006
V6i héa mach nang 2,61 (1,21-5,63) 0,014

Phan tich hoi quy logistic da bién gaiy ba yéu té lién quan
déc lap véi cat cut chi lén trong thoi gian theo dbi 6 thang:
phén do WIfl dé 3 (p=0,001), dong chay xa kém (p=0,006)
va voi hda mach nang (p=0,014).

4. BAN LUAN

TU thang 01/2020 dén thang 12/2024, chung t6i tuyén
chon dugc 149 bénh nhan tham gia nghién ctru. K&t qua
phan tich cho thay ty & bao ton chi dat 87,2% sau 6 thang,
ty l& théng thoang mach 84,6% vaty 1& lanh vét loét 73,2%.
Dong thai, chi s6 ABI cai thién c6 y nghia thong ké tir 0,78
+ 0,21 1&n 0,95 + 0,18. Nhitng két qua nay goi y CTNM c6
thé gép phan cai thién huyé&t dong ngoai bién va ho trg qua
trinh lanh vét thuong & bénh nhan ban chan BTD.

Nghién clu ghi nhan phan bd phan do WIfl dé 2 va dé 3
chi&m hon hai phan ba t8ng sé trudng hgp. Diéu nay phan
anh thuc té ldam sang tai cac trung tdm diéu tri ban chan
PTD, noi bénh nhan thudong dén kham & giai doan mudn
V@i t8n thuong loét sdu hodc hoai td. Cac nghién cltu gan
day cho thay nguy co cat cut chi tdng dan theo tirng murc
WIfl, d&c biét & cac giai doan cao khi tdn thuong mé lan
rong k&t hop vdi thiEu mau nang va nhiém trung sau [6].
Cd ché bénh sinh c6 thé lién quan dén su gidm tudi mau
vi tuan hoan, r8i loan chic nang ndi mé va tinh trang viém
man tinh do tdng dudng huyét kéo dai, lam suy giam qua
trinh tai tao mo va tdng nguy cd nhiém trung lan réng.
Vé dic diém ky thuat CTNM, phan l&n bénh nhan trong
nghién ctu duogc diéu tri badng bong phd thudc vdi ty (@
gan 90%. Bong phu thudc c6 kha nang trc ché tang sinh

ndi mac théng qua co ché giai phéng thudc khang tang
sinh tai vi tri t6n thuong, tir dé lam giam nguy ca tai hep
sau can thiép. Diéu nay c6 thé giai thich cho ty & théng
thoang mach kha cao trong nghién ctru. Cac nghién ctu
gan day cho thay viéc si dung bong phu thudc trong
tai thong dong mach dudi gdi giip cai thién ty L& thong
thodng mach trung han so v&i bong nong thong thudng
[3]. Ngoai ra, s6 lugng dong mach dugc can thiép trung
binh 1,8 = 0,7 phan anh chién lugc tai tudi mau da mach
nham t&i vu héa dong mau dén ban chan. Trong béi canh
bénh déng mach ngoai bién & bénh nhan BTD thudng cé
dac diém t6n thuong lan tda va véi hda nang & cac déng
mach chay, viéc tai thong it nhat mét truc déng mach truc
ti€p dén ban chan cé thé gilt vai trd quan trong trong cai
thién tudi mau mé va hé trg qua trinh lanh vét thuong [4].

K&t qua diéu tri sau 6 thang cho thay ty l& bao tén chi dat
87,2%, tuong dong vGi cac nghién clru trude day vé CTNM
dudi géi & bénh nhan ban chan DTD. M6t nghién ctru hoi
cltu cua Caetanovacong sutrén 314 bénh nhan banchan
do BTD ghi nhan CTNM thanh coéng lién quan vdi gidm
nguy co cat cut chi lén va cai thién ty & lanh vét thuong
[7]. Co ché& sinh ly bénh cd thé gidi thich cho hiéu qua nay
(& su phuc hoi ép luc tuwdi mau mé, gitip tadng cung cép oxy
va chat dinh duéng cho vung loét, tir d6 thic déy qua trinh
tang sinh nguyén bao sgi, tai tao mo hat va biéu mé hoa.
Pong thai, cai thién tuwdi mau clng giup tang hiéu qua cua
khéng sinh tai mé nhiém trung va gidm nguy co lan réng
clia hoai t&*r mé mém. M6t trong nhirng muc tiéu quan
trong clia nghién cttu la xac dinh céc yéu td lién quan doc
lap véi cat cut chi ln. Phan tich hdi quy logistic da bién
ghi nhan WIfl do 3, dong chay xa kém va vdi héa mach
nang la cac yéu t6 c6 lién quan dbc lap véi cat cut chi lén.
K&t qua nay phu hgp vdi nhiéu nghién clu truée day cho
thay céac giai doan WIfl cao cé lién quan véi nguy co cat
cut chiva that bai diéu tri bao ton chi [5, 8]. Khi tdn thuong
vét thuong lan rong két hop véi thi€u mau nang va nhiém
trung sau, kha nang phuc hoi mo gidm dang ké ngay ca khi
tai twdi mau thanh céng. Dong chay xa kém ciing dugc ghi
nhan cé lién quan déc lap vdi cat cut chi lén. Trong PAD do
PTD, t8n thuong thudng lan tda dén cdc nhanh ddng mach
nho & ban chan, lam han ché& kha nang tai twdi mau ngay
cd sau khi tai thong dong mach chay. Tinh trang nay lam
giam 4ap luc tuwdi mau vi mach, dan dén thi€u oxy mé kéo
dai va lam chadm qua trinh lanh vét thuong [3]. Ngoai ra,
vOi hda mach nang la dac diém thudng gép & bénh nhan
DTD lau nam. Voi héa L&p trung mac lam giam tinh dan hoi
clia thanh mach va han ché& kha nang gian nd sau nong
bong, tr dé lam tang nguy co tai hep va gidm hiéu qua tai
tudi mau. Co ché nay c6 thé giai thich méi lién quan gitra
vdi héa mach va nguy cd cat cut chi dugc ghi nhan trong
nghién ctu. Ty & bién chiing trong nghién ctu tuong déi
thap va khéng ghi nhan tlr vong lién quan dén tha thuéat,
qua do goiy CTNM la mét phuong phéap tuong ddi an toan
trong bdi cdnh nghién ctu nay. Cac bién chirtng chiyéu la
chay mau nhe hoac thuyén tac xa véi ty |& thap. Diéu nay
phu hgp véi nhigu nghién cltu cho thady CTNM la phuong
phép it xdm l&n vdi nguy cd bién chirng thap hon so véi
phau thuat bac cau, dic biét & bénh nhan &n tudi hoac
c6 nhiéu bénh ly di kém [3].
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Tuy nhién, nghién ctu van c6 mot sé han ché. Thi nhat,
day la nghién cttu don trung tdm véi chon mau thuan tién
tai bénh vién tuyén cudi, noi tap trung nhiéu trudng hop
nguy cd cao va tén thuong phic tap, nén co thé cé sai
léch chon mau va han ché kha nang ngoai suy. Th hai,
thai gian theo ddi 6 thang chua di dé danh gia céc két cuc
dai han nhu téi hep hodc cét cut chi l&n mudn. Th ba,
nghién cttu khéng cé nhém déi chirng phau thuat bac cau
dé so sanh tryc ti€p hiéu qua tai tudi mau. Tha tu, chi co
19 trudng hop cét cut chi l6h nén mé hinh da bién cé thé
chua 8n dinh va k&t qua can dugc dién giai than trong. DU
vay, nghién ctu van cung cap thém bang chirng thuc tién
vé hiéu qua va tinh an toan ctia CTNM tang dudi géi, dong
thai ggiy vai tro clia phan dé WIfl, dong chay xa va voi hoa
mach trong phan tang nguy co cét cut chi l6n.

5. KET LUAN

K&t qua nghién clru cho thdy CTNM tang dudi gbi c6 tiem
nang mang lai lgi ich trong diéu tri bao ton chi & bénh nhan
ban chan DTD, véi xu hudng dat ty (& bao ton chi kha cao
va cai thién tudi mau ngoai bién sau 6 thang theo doéi. Phan
tich da bién budc dau ghi nhan phan dé WIfl cao, dong
chay xa kém va voi héa mach nang cé xu hudng lién quan
dén nguy cd cét cut chi l6n. Viéc danh gia cac yéu t8 nay
trudc can thiép cé thé gép phan hd trg phan tang nguy co
va dinh hudng chién luge diéu tri trong thuc hanh 1dm sang.
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