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TOM TAT

Muc tiéu: Xac dinh ty Ié, méi lién quan gitka bénh déng mach ngoai bién va xo
ctring déng mach véi mét sé yéu té nguy co tim mach & bénh nhén bénh than man giai
doan cuéi loc mau chu ky.

DPéi twong, phwong phap: Nghién ciru mé ta cat ngang duoc thuc hién trén 42
bénh nhéan bénh than man giai doan cudi loc mau chu ky tai khoa héi strc cap ctru -
than nhén tao, Bénh vién truomg Pai hoc Y khoa Vinh. Chi sé huyét ép c¢é chén - canh
tay (ABI) duoc do bdng méy do vén téc séng mach VP-1000 plus (Omron Healthcare
Co., Ltd., Kyoto, Japan).

Két qua: Bénh déng mach ngoai bién (BBMNB) va xo ctrng déng mach duoc
chén doén & 26,2% va 19,0% bénh nhan trong quén thé nghién ctru. C6 57,9% bénh
nhén khéng triéu ching trong nhém c¢é chi s6 ABI thay déi (p = 0,0006). Céc yéu tb
nguy co tim mach cé lién quan dén sw thay déi ABI trong nghién ctu ctia ching toi
la: Bai thdo dwong (OR =7; p = 0,02, 95%CI: 1,0922 - 34,3472), gidi tinh nam (OR
=9,35; p = 0,0435; 95% Cl: 1,0672 - 82,3563), hut thudc 14 (OR = 6,1; p = 0,0081;
95%ClI: 1,6036 - 23,5008), béo phi trung tam (OR = 21; p = 0,0068; 95%CI: 1,7706
- 144,5859), béo phi (OR = 16,8; p = 0,013; 95%CI: 1,4075 - 117,0129) va thoi gian
loc mau kéo dai (p < 0,05).

Két luan: Bénh déng mach ngoai bién va xo ctrng déng mach xuét hién phé bién &
quén thé nghién ctru. Pai thdo dudng, gi6i tinh nam, hat thudc 14, béo trung tdm, béo
phi va thoi gian loc méu kéo dai la nhiing yéu té nguy co quan trong cta bénh déng
mach ngoai bién (BDMNB) va xo ctrng déng mach.

Ttr khéa: Chi sé huyét ap tam thu ¢ chan - canh tay, bénh thdn man loc méu chu ki.

ABSTRACT
STUDY ON ANKLE - BRACHIAL INDEX IN PATIENTS WITH END - STAGE
RENAL DISEASE ON HEMODIALYSIS

Pham Cong Truong', Tran Thi Anh Tho', Nguyen Van Tuan'"*

Objective: To investigate the prevalence, the association of peripheral arterial
disease and poorly compressible arteries with some cardiovascular’s risk factors in
patients with end - stage renal disease on hemodialysis.

Methods: The cross - sectional descriptive study was conducted in 42 patients
with end - stage renal disease on hemodialysis at the Department of Intensive care
and Dialysis at the Hospital of Vinh Medical University. Ankle - brachial index (ABI) was
assessed by VP - 1000 plus (Omron Healthcare Co., Ltd., Kyoto, Japan).

Results: Peripheral artery disease (PAD) and poorly compressible arteries were
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diagnosed in 26.2% and 19.0% of patients with end - stage renal disease on hemodialysis.
We found 57.9 % asymptomatic patients in abnormal ABI group (p = 0.0006). The
cadiovascular’s risk factor related to abnormal ABI in this study are diabetes mellitus
(OR=7,p=0.02; 95%CI: 1.0922 - 34.3472), male gender (OR = 9.35; p = 0.0435; 95%
Cl: 1.0672 - 82.3563), smoking (OR = 6.1; p = 0.0081; 95%ClI: 1.6036 - 23.5008), central
obesity ((OR =21; p =0.0068; 95%CI: 1.7706 - 144.5859), obesity (OR = 16.8; p= 0.013;
95%CI: 1.4075 - 117.0129) and long - term dialysis (p < 0.05).

Conclusions: Abnormal ankle - brachial index was common in the groups studied.
Diabetes mellitus, male gender, smoking, central obesity, obesity and long - term dialysis
are significant risk factors for the abnormal ankle - brachial index in patients with end -
stage renal disease on hemodialysis.

Keywords: Ankle - brachial index, hemodialysis patient.

I. PAT VAN PE

Bénh dong mach ngoai bién (BDMNB) va xo
ctng dong mach 1 bénh 1y ton thuong dong mach
cAp mau cho cac chi din toi lam giam luong méau dén
cac mé ma dong mach chi phdi. N6 xuét hién phd
bién & bénh nhan bénh than man giai doan cudi loc
méu chu ki do ¢ ddi tuong nay ¢ nguy co hinh thanh
mang xo vira cao hon so vdi nguoi binh thuong va la
yéu t6 nguy co cao cta cac bién c¢b tim mach va tir
vong [1]. Cac nghién ctru trén thé gi¢i déu cho thiy
bénh dong mach ngoai bién va xo ciing dong mach
déu c6 lién quan dén cac yéu td nguy co tim mach néi
chung nhu dai thao dudng, ting huyét ap, hut thude
14, béo phi,.v.v. [2]. Chi s huyét ap tAm thu c6 chan
- canh tay (ABI) 1a phuong phép chan doan khong
xam nhap va c6 gia thanh thap véi do nhay 1a 95,2%
va do dac hiéu 1a 90,0% trong chan doan bénh dong
mach ngoai bién va xo cung dong mau [1].

Theo Mariane Torres Uchoa (2012) va cong su
nghién ctru trén 78 bénh nhan bénh than man giai
doan cubi loc mau chu ki nguoi Brazil, ty 1€ bénh
dong mach ngoai bién va xo cung dong mach lan
luot 14 26,9% va 30,8% [2]. Tai Ma - rdc, nghién
ctru cua C Rada (2016) va cong su trén 370 bénh
nhan cho théy ty 1€ bénh dong mach ngoai bién trén
db6i twgng nghién ciru 1a 32,4% [3].

Tai Nghé An trong s6 cac nim qua s6 bénh
nhan bénh than man giai doan cudi loc mau chu ki
tang cao nhung dén thoi diém hién tai van chua co
nghién ciru nao vé van dé nay vi vay dé phong ngira,
phat hién va diéu tri sém céc bién ching, cai thién
tién luong cho bénh nhan ching toi tién hanh dé tai
nay voi muc tidu: Xac dinh ty 1&, mdi lién quan giita
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bénh dong mach ngoai bién va xo cung dong mach
v6i cac yéu té nguy co tim mach & bénh nhan bénh
than man giai doan cudi loc mau chu ky.
IL POI TUQNG VA PHUONG PHAP NGHIEN
CcUU
2.1. Péi twong nghién ciu

Tiéu chudn lya chon: Bénh nhan bénh thin man
giai doan cudi trén 18 tudi dang diéu tri thay thé than
bang phuong phap loc mau chu ki tai khoa HSCC -
Than nhan tao, Bénh vién truong dai hoc y khoa Vinh.

Tiéu chuan loai trir: Bénh nhan loc mau nhan
tao do suy than cip; Bénh nhan bi huyét khdi tinh
mach chi duéi; Bénh nhan loc mau co cau loc 2 tay;
P4 cit cut chi dudi hodc chi trén khong co cau loc;
Bénh nhan khong dong ¥ tham gia nghién ctru
2.2. Phwong phap nghién ciru

Thiét ké nghién ctru mé ta cit ngang

C& mau va phuong phap chon mau: Chon miu
toan bg 42 bénh nhan bénh thin man giai doan cudi
loc mau chu ki thoa man cac tiéu chuén lya chon va
tiéu chuén loai trir.

K thuat do ABI bang may do van tc song mach
VP - 1000 plus:

- Bénh nhan duoc nghi ngoi ¢ tu thé ndm ngta
it nhat 15 phut

- Boc 16 vi tri do: canh tay, ¢ chan

- Quén bang do vao cb chan va canh tay khong
c6 cau loc

- Khoi dong may, nhap du li¢u va 4n nat dé may
tién hanh do

Chan doan bénh dong mach ngoai bién
(BDMNB) va phan loai va xo cing dong mach dua
vao ABI theo Hoi tim mach Viét Nam - 2010 [4].
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Bang 1: Tiéu chuan d4nh gia BDMNB
va xo cirng dong mach theo ABI [4]

Gia tri cia , .
ABI Y nghia
>1,3 Xo cirng dong mach
0,91-13 Binh thudng
0,7-0.9 Bénh dong mach ngoai bién
muc d6 nhe
0,4 - 0,69 Bénh dong magh ngoal bién
muc do vira
Bénh dong mach ngoai bién
<04 S Hach |
muc do nang

Tiéu chuin ap dung trong nghién ciru:

Chan doan dai thao dudng theo hudng din chan
doéan va diéu tri Pai Thao Puong cua hoi Dai thao
duong Hoa Ky (ADA) - 2019, bénh nhén dugc chan
doan dai thao duong khi:

- Glucose huyét twong bat ki > 11,1 mmol/L kém
theo céc triéu ching cua ting glucose huyét

- Glucose huyét twong lac d6i (nhin an > 8 - 14
gio) > 7mmol/L trong 2 budi sang khac nhau

- Glucose huyét twong 2 gio' sau khi ubng 75g
glucose > 11,1 mmol/L (nghiém phap glucose huyét)

- HbAlc > 6.5%. St dung xét nghiém duoc
chting nhan cua chuong trinh chuén hoéa hemoglobin
gin glucose quc té [5].

Chan doan ting huyét ap theo hoi Tim mach
Chau Au (ESC) - 2018, ting huyét ap duoc chan
doan dwa vao huyét ap duoc do dung quy trinh [6]:
Chén doan tang huyét ap khi huyét ap tdm thu > 140
mmHg va/hodc huyét ap tim truong > 90 mmHg.

Chan doan r6i loan chuyén hoa lipid mau khi co
mdt hodc nhiéu cac rdi loan sau:

- Cholesterol trong mau > 5,2 mmol/l (> 240mg/dl)

- Tryglycerid mau > 1,7 mmol/l (> 400 mg/dl)

- LDL-C méau > 2,5 mmol/l (> 130 mg/dl)

- HDL-C méay < 1,03 mmol/l [7].

Chan doan béo phi theo To chuc Y té Thé gisi
(WHO) nam 2000, chian doan béo phi dwa vao BMI
cho nguoi chau A nhu sau: Thiéu can khi BMI <
18,5 kg/m?; Binh thuong khi tir 18,5 - 22,9 kg/m?;
Thira can khi BMI > 23 kg/m?[8].

Tiéu chuan chan doan béo trung tim: Néu vong
bung > 90 cm ¢ nam va > 80 cm ¢ nir thi dugc xem
nhu phan bé m& nhiéu & ving bung, ndi tang hay
duogc goi béo trung tam.
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2.3. Xir Iy sb liéu
S6 liéu dugc nhap va xtr Iy bang phan mém
Medcalc 20.0. Ap dung phwong phap phan tich, mo
ta tinh ty 1 % gia tri trung binh. Phan tich don bién,
da bién dé tim mdi lién quan gitta bién phu thudc va
bién doc 1ap. Su khac biét co ¥ nghia thong ké khi
p <0.05
III. KET QUA
3.1. Pic diém chung ciia di twong nghién ciru
D6 tudi trung binh ciia ddi tugng nghién ciru 1a
46,2 + 11,3, d6 tudi thap nhit 1a 23 tudi, d6 tudi cao
nhit 13 65 tudi trong d6 c6 nam gidi chiém 62% va
nir chiém 38%. Ty 1& nam/nit 1a 1,6/1

60 57,1
50
40
N 33,3
2 30
20
10 . 9’75 "
0 -
Dud 3 nan Tw3-5 nan Tén 5 nan

Biéu do 1: Thoi gian loc mau ciia d6i tuong nghién ctru

Thoi gian loc mau trung binh ciia ddi tuong
nghién ctru 1a 4,11 + 4,1 nam. Phan 16n bénh nhan
¢6 thoi gian loc mau tr dudi 3 nam (57,1%) so voi
bénh nhan loc méau tir 3 &én 5 nam (9,5%) va bénh
nhan loc mau trén 5 nam (33,3%)
3.2. Ty 1¢ mac BPMNB, xo cirng dong mach va
cac yéu t6 lién quan

Bang 2: Ty 1¢ mic BDMNB va xo cling
dong mach cua d6i trong nghién ctru

ABI n VI(‘fA)l)é
BDMNB (< 0,9) 11 26,2
Binh thuong (0,9 - 1,3) 23 54,8
Xo cung dong mach (> 1,3) 8 19
Téng s6 42 100
X +SD 1,1 £0,25

ABI trung binh trén dbi tuong nghién ctru 1a 1,1
+ 0,25. Ty 1€ bénh nhan mac BDMNB Ia 26,2% va
x0 cimg dong mach 1a 19%.
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Bang 3: Moi lién quan giita chi sb ABI voi

biéu hi¢n 1am sang cia BDMNB va xo cling

Bang 4: Mdi lién quan giira chi sb ABI véi gidi

tinh cia doi tugng nghién ctu

chung lam sang cia BDMNB va xo cing dong

mach (p =0.0006)

dong mach trén ddi twong nghién ctru o,
Chi so ABI
Chi s6 ABI o Giéi
Triéu Binh Fisher’s tinh Khong p
ching | Thayddi | . exact test BDMNB | mic
lam sang wong BDMNB
n % n % — }
) Nam 10 16 Of_{_ 2,35,
Co 8 42,1 | 11 | 57,9 |p=0,0006 p9;3,05‘135
0 .
Khong 0 0 23 | 100 Nit 1 15 1,0672 -
. A - 2. A 82,3563
Co su lién quan gitta su thay doi ABI va tri¢u

BDMNB (p < 0,05).

Bang 5: Mdi lién quan giita chi s ABI voi thoi gian loc mau cta dbi tugng nghién ciru

Co su lién quan giira gioi tinh va nguy co mac

Chi s6 ABI Thoi %{iTSlQDc mau Al\tlgt\7A Student - 1\(13‘2“(;?(?5 ; Keuls test
BDPMNB (<0,9) 1 6,48 + 3,99 2
Binh thuong (0,9 - 1,3) 2 2,42+29 p =0,009 1,3
Xo ctng dong mach (> 1,3) 3 5,6 5,33 2

Thoi gian loc méau trung binh cta bénh nhan mic BDMNB va xo cling dong mach cao hon c¢6 y nghia
thdng ké so véi nhém bénh nhan khéng méc (p < 0,05)
3.3. Méi lién quan giira ABI va mét s6 yéu té nguy co tim mach
Bang 6: Mbi lién quan giita chi s ABI v&i cc yéu td nguy co tim mach cta dbi twong nghién ctru

Chi s6 ABI
L . Thay ddi - . Tong
Yéu to ngu%/1 co tim (ABI < 0,9 hoiic (0B9Héh At]l;il’gﬂlg:;) p = 0,009
mac ABI > 1,3) C=AB =D
n % n % n %
s . OR=7,p=0,02
bai thao duong 7 16,7 2 4,8 9 |214 95%CT: 1,0922 - 34,3472
, L s OR =6,1, p=0,0081
Str dung thuoc 1a 13 31 6 14,3 19 | 45,2 95%CT: 1.6036 - 23,5008
Tién swbenh mach |1 4 1 24 | 2 | 48 p> 0,05
vanh
Tién st dot quy nao 2 4.8 4 9,8 6 14,3 p>0,05
Tang huyét ap 16 38,1 16 38,1 32 | 762 p>0,05
Réi loan lipid méu 9 214 12 28,6 | 21 | 50 p > 0,05
. . A OR =21, p=0,0068
Béo phi trung tam 8 19 1 2,4 9 |214 95%CI: 17706 - 1445859
. . OR=16,8,p=0,013
Béo phi 7 16,7 1 24 1 8 119 9500l 1,4075 - 17,0129
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Su thay d6i cua ABI lién quan dén tinh trang mac
dai thao duong, béo phi, béo phi trung tdm va st
dung thudc 14, chwa thdy c6 su lién quan cac yéu to
tang huyét ap, ri loan lipid mau, tién sir mic bénh
manh vanh, dot quy nao.

IV. BAN LUAN

Ty 1é nam gi6i trong quan thé nghién ciru cao
hon nit gi6i (ty 16 nam/nit = 1,6/1) két qua nay ciing
twong tu nhu nghién ctru cua tac gia Bui Thanh
Tung nghién ctu trén 154 bénh nhan tai bénh vién
truong dai hoc Y Ha Noi cho két qua la 55,19% va
nir la 44, 81% [9]. Piéu nay cho thiy ty 1€ méi rnac
va hién méic bénh than giai doan cudi & nam van
cao hon n@t. Véi ABI < 0,9, nghién ctru cua chung
t6i cho thdy ty 1& nam gidi co nguy co mic bénh
dong mach ngoai bién cao hon nir gidi gap 9,35 lan.
Van dé nay ciing duoc dé cip trong nghién ciru cua
Mariane Torres Uchéa [2]. Co ché duge cho 1a do
Estrogen c¢6 chtrc ning nhu mot nhan té bao vé véi
tac dung glan mach than, gidm qua trinh viém va
giam san Xuét cic chit trung gian gay viém, tang
san xuat nitric oxide. Nong do Nitric oxide trong
méu giam lam giam kha nang gidn mach va rdi loan
chtic nang ndéi mac mach mau tr d6 lam tang qua
trinh t6n thuong than, nguy co hinh thanh mang xo
vira - 1a nguyén nhan chinh trong co ché bénh sinh
cia BDMNB va xo cung dong mach.

Thoi gian loc mau trung binh cua ddi twong
nghién ctru 1 4,11 + 4,1 nam. Biéu d6 1 cho thay
bénh nhan c6 thoi gian loc mau tir dudi 3 nam chiém
da s6 (57,1%). Theo nghién ciru cua tac gia P4 Vin
Tung nghién ctru trén 92 bénh nhan than nhan tao
chu ky tai bénh vién Pa khoa Trung Uong Thai
Nguyén nam 2008 cho thay thoi gian loc méu chu
yéu duéi 3 ndm chiém 59,64% [10]. Diéu nay cho
thdy ty 1¢ moéi mic khong giam lam cho cac don
vi loc mau nhan tao ngay cang dong bénh nhan va
cang qua tai.

Bénh nhan tang huyét ap chiém ty 1é cao trong
quan thé nghién ctru (76,2%). Két qua ctia chiing t6i
twong dong véi nghién clru ciia tic gia RajivAgarwal
cho thdy c6 86% (n = 2173) bénh nhan ting huyét
ap trong 2535 bénh nhan bénh thadn man loc mau
chu ki tai Hoa Ky [11]. Piéu nay duogc giai thich 1a
tang huyét ap vira 1a nguyén nhan vira 1a hau qua
cua bénh than man.

Ty 1€ bénh nhan mic bénh dong mach ngoai
bién 1a 26,2% tuong dong véi cac nghién clu trén
thé gioi dao dong tir 17,1 - 35% [1,2,12]. Ty 1&
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bénh nhin mic xo cimg dong mach & trong quan
thé nghién ciru 1 19% cao hon so véi nghién ciru
cua tac gia Faisal Arain trén 16493 bénh nhan cho
thdy ty 16 mic xo cing dong mach trén ngudi binh
thuong 1a 17% [13]. Ty 1€ xo cung dong mach trén
ddi tuong bénh than man giai doan cudi loc mau
chu ki cao hon & quéan thé nguoi binh thuong 1a do
& bénh nhan bénh than man c6 su rdi loan chuyén
hoa Canxi.

Khi nghién ctru trén 42 bénh nhan, ching t6i
phat hién 11 bénh nhin c6 ABI thay d6i nhung
khong c6 cac biéu hién 1am sang. Tir d6 cho thiy
wu diém ctia ABI trong viéc chian doan bénh dong
mach ngoai bién va xo chiing dong mach vi vay can
dua viéc do ABI vao thyc hanh 1am sang nhu mot
phuong phap thuong quy dé chan doan. Ty 1é cao
bénh nhan c6 ABI thay dbi khong co tridu chimg
lam sang cling dugc mo ta trong nghién clru cua tac
gia De Loach and Mohler [14].

Thoi gian loc méau trung binh & ddi tugng méc
bénh dong mach ngoai bién la 6,48 + 3,99, ¢ ddi
tugng xo cung dong mach la 5,6 + 5,33. Theo
nghién ciru cia chung t6i cho thay thoi gian loc mau
cang lau cang c6 nguy co cao mac bénh dong mach
ngoai bién va xo cing dong mach. Co ché duoc cho
la do tinh trang tdng ure mau man tinh kéo dai cang
lam tang ton thwong ndi mac mach mau cung két
hop voi cudong can glap thir phat va rdi loan chuyen
hoa xwong lam ting ndng do canxi mau d& giy ling
dong tai ngi mac mach mau.

Trong nghién ctru, ching t6i danh gla su Xuat
hién va cac nguy co lién quan giita cac yéu t nguy
co tim mach va sy bat thuong ctia ABI. Bang 8 cho
thy ty 18 bénh nhan c6 ABI thay dbi lién quan dén
ty 16 méic dai thao duong, hit thude 13, béo phi, béo
phi trung tdm va thoi gian loc méu kéo dai trén quan
thé ddi tuong nghién ctru.

IV. KET LUAN

Bénh dong mach ngoai bién va xo cing dong
mach xuat hién pho bién & quan thé nghién ciru. Dai
thio duong, gidi tinh nam, hat thude 14, béo trung
tam, béo phi va thoi gian loc méau kéo dai la nhitng
yéu té nguy co quan trong ciia PAD va xo clng
dong mach

TAI LIEU THAM KHAO

1. ASceri¢ RR, Dimkovi¢ NB, Trajkovié¢ GZ,Risti¢ BS, Jankovié¢
AN, Duri¢ PS, et al. Prevalence, clinical characteristics, and
predictors of peripheral arterial disease in hemodialysis
patients: a cross-sectional study. 2019. 20: 1-9.

Tap Chi Y Hoc LAm Sang - S 79/2022



Bénh vién Trung wong Hué

Uchéa MT, Oliveira DNdA, Pinheiro ME, Duarte DB,
Cavalcante JC, Silva GS, et al. Ankle-brachial index in
hemodialysis patients. Jornal Vascular Brasileiro. 2012. 11:
256-262.

Rada C, Oummou S, Merzouk F, Amarir B, Boussabnia
G, Bougrini H, et al. Ankle-brachial index screening for
peripheral artery disease in high cardiovascular risk patients.
Prospective observational study of 370 asymptomatic
patients at high cardiovascular risk. 2016. 41: 353-357.
DPinh Thi Mai Huong, Nguyén Tuén Hai, Cép nhat chén
doan va diéu tri Bénh Thiéu Mau Dong Mach Chi, in Hoi
Tim Mach Viét Nam. 2010.

American Diabetes Association. 2. Classification and
diagnosis of diabetes: standards of medical care in diabetes
- 2019. Diabetes care. 2019. 42: S13-S28.

Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi
M, Burnier M, et al. 2018 ESC/ESH Guidelines for the
management of arterial hypertension: The Task Force for
the management of arterial hypertension of the European
Society of Cardiology (ESC) and the European Society of
Hypertension (ESH). European Heart Journal. 2018. 39:
3021-3104.

Bo Y Té. Hudng dan chin doan va diéu tri bénh Noi Tiét -
Chuyén hoa. 2015: 358.

Tap Chi Y Hoc Lam Sang - S6 79/2022

10.

I1.

12.

13.

14.

Consultation WEJL. Appropriate body-mass index for
Asian populations and its implications for policy and
intervention strategies. 2004. 363: 157-163.

Bui Thanh Tung, Khao sat ti 18, muc do ting huyét ap va
mot sd yéu td lién quan ¢ bénh nhan than nhan tao chu ky
tai bénh vién dai hoc Y Ha Noi. 2013.

DJ Vin Tung, Nghién ctru bién chung tut huyét ap trong loc
mau chu ky & bénh nhan suy than man giai doan cubi tai bénh
vién da khoa trung wong Thai Nguyén. 2010, Luan vin tbt
nghiép thac si, Truong Dai hoc Y-Duoc Thai Nguyén.
Agarwal R, Nissenson AR, Batlle D, Coyne DW, Trout JR,
Warnock DGJTAjom. Prevalence, treatment, and control of
hypertension in chronic hemodialysis patients in the United
States. 2003. 115: 291-297.

Okuyama M, Takeuchi H, Uchida HA, Kakio Y, Okuyama
Y, Umebayashi R, et al. Peripheral artery disease is
associated with frailty in chronic hemodialysis patients.
2018. 26: 425-431.

Arain FA, Ye Z, Bailey KR, Chen Q, Liu G, Leibson CL,
et al. Survival in patients with poorly compressible leg
arteries. 2012. 59: 400-407.

DeLoach SS , Mohler ER. Peripheral arterial disease: a
guide for nephrologists. Clinical Journal of the American

Society of Nephrology2007. 2: 839-846.

63



