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nang clia ddng mach canh tay & nguoi tré khée manh (18-39 tudi, tai
Corresponding Author e- Trwong Bai hoc quéc té Hong Bang) bang siéu am 2D, TM va Doppler
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Vm) tang lén ro rét (Vs tr 69,8cm/s 1én 122,3cm/s; Vd tir 5,5cm/s Ién
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Trich dan: Tran Cong Doan va cs.. Nghién ctru bién ddi siéu &m dong mach canh tay khi van
dong ban tay gang slrc & ngudi tré tudi. Vietnam Journal of Physiology. 2026;30(3):1-10.
doi:10.54928/vjop.v30i3.178

1. Gi&i thiéu

Phwong phap siéu am ngay cang dwoc (rng dung rong rai dé khao sat hinh thai va chirc ndng mach mau.
Siéu am Doppler cho phép danh gia van tbc, kidu dong chay, tré khang va lwu lwong dong mau trong hoat
dong thé lwc hay bénh ly. Ba c6 nhiéu nghién ciru vé dong mach nhu déng mach chi, déng mach canh, déng
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mach ndo, déng mach dui, ddng mach khoeo... Tuy nhién, cac nghién ctru vé siéu am doéng mach canh tay
con han ché.

Van dong cla ban tay, dwoc thwe hién béi cac co & cang tay va ban tay, 1a hoat dong thuwdng xuyén trong
doi séng con ngwdi. Hau nhw toan bé lwu lwong mau cung cip cho hoat ddng cla ban tay déu qua dong
mach canh tay théng qua hai nhanh chinh la ddng mach quay va déng mach try. Khi hoat dong thé lwc, nhu
cau oxy va dinh dwéng tang cao, budc hé théng tuan hoan phai tdng cwdng chirc ndng hoat dong 1én 10-20
lan so v&i binh thwéng, véi lwgng mau cung cap cho 100g co cé thé ting tir 3,6ml/phut [én 80-100ml/phat [1].

Yasemin Giindliz va cdng sy nghién ctru siéu am dong mach quay, ddng mach tru trwdc va sau can thiép
déng mach vanh qua dwdng cang tay [2]. Simone Grotti va cong sw (ng dung siéu am dé khéo sat lwu lwong
mau & déng mach canh tay trwéc va sau ga-ro, danh gia kha nang gian mach do Nitrit Oxide [3]. Tran Cong
Doan va cong s da nghién ciru cac théng sb hinh thai va dong chay cla nhiéu déng mach khac nhau bang
siéu am Doppler [4]. James P. Jamison va céng su (2022) cling da dwa ky thuat siéu am déng mach canh tay
vao chwong trinh dao tao sinh ly hoc [5]. A Kagaya va S Homma da ghi nhan s tang lwvu lwgng mau dong
mach canh tay khi co bop ban tay gang strc [6].

Tai Viét Nam, cac bao céo nghién ciru vé siéu &m dong mach canh tay trong diéu kién binh thuéng, trong
bénh Iy cling nhw khi hoat ddng thé Iwc cia ban tay con chwa phd bién. Trong khi do, Itra tudi tré 1a Itra tudi
lao ddng v&i cac hoat dong thé lwc cha ban tay dién ra thwdng xuyén, lam ting lwu lweng mau dong mach
canh tay. Do vay, viéc thwc hién cac nghién ctru dé bd sung cac thong sb clia ddng mach canh tay bang siéu
am 2D, TM va siéu am Doppler binh thwérng va khi hoat dong thé luc cta ban tay 1a can thiét, nham phuc vu
tham do chirc nang sinh ly va cung cép théng sé tham chiéu chan doan.

DPé buwdc dau dap (rng yéu cau trén, ching t6i thue hién nghién ctru khdo sat sw bién déi vé& hinh thai va
chirc ndng cGa ddng mach canh tay & ngudi tré khée manh (18-39 tudi) bang siéu am 2D, TM va Doppler
trwdc va ngay sau khi van dong gang strc ban tay véi hai muc tiéu:

1.Kh&o sat cac dac diém trén siéu am vé kich thwédc Idng mach, thanh mach, van téc dong chay, lwu lwong
va tré khang & dong mach canh tay.

2.Bién dbi ctia cac thong sb siéu am ddng mach canh tay khi van déng thé luc gang strc ban tay.

2. B6i twong va phwong phap nghién ctru

2.1. Déi twgng nghién ctru

Tiéu chuén chon mau: Ngudi tré tudi (18-39) khong tién sir/bénh ly tim mach, dwoc thu thap ti gidng vién,
nhan vién, sinh vién Trudng Pai hoc Québc té Héng Bang. C6 di liéu nhan trdc va sinh ton (gidi tinh, tudi,
chiéu cao, can ndng, BMI, huyét ap, nhip tim). Béng y tham gia nghién ctu.

Tiéu chuén loai trir: Nguwdi c6 thwong tat/phau thuat canh tay, bién thé hodc bénh ly (gian, hep) dong mach
canh tay trén siéu am.

2.2. Phwong phap nghién citu
Thiét ké nghién ctru: mé ta loat trwdng hop. LAy mau tién clru cho dén khi dd c& mau.
2.3. Phuong tién nghién ciru:
May siéu am Mindray DC30 véi dau do Linear 8-12MHz va phan mém siéu am mach mau.
Lwc ké& co bép, huyét ap ké, monitoring, ddng hd bam gie.

Dia diém nghién ctru: Phong Thwc hanh, B6 mén Sinh ly-Sinh ly bénh va Bé Moén Chan doan hinh anh-
Tham do chrc nang thudc Khoa Y, Truéng Dai hoc Quéc té Hong Bang.
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Hinh 1.Phwong tién nghién ctru
2.4. Bién sé nghién ciru:
Bién sé nhan tric: Gidi tinh, tudi, chiéu cao, can néng, nhip tim, huyét ap tam thu/tam trwong.

Bién sb do trén siéu am 2D va TM: Buéng kinh 1dng mach thi tam thu (Ds), tdm trwong (Dd) trwédc va ngay
sau gang strc.

Bién s6 do trén siéu am Doppler: Van tc tdi da thi tam thu (Vs), van téc thi tam trwong (Vd), van tbc trung
binh (Vm), chi sé tr& khang (RI), chi sd xung (PI), lvu lwgng dong mau (Q) trwéc va ngay sau gang sirc.

Hinh 2. Hinh siéu 4m TM (tréi) va Doppler phé van téc dong mau khi nghi (trén trdi) ngay sau van
déng gang surc (dwéi phai).
Vi tri khdo sat siéu &m ngay phia trén nép gap khuyu tay 2cm. Do céc chi sb trén 2D va TM vubng géc truc
ddng mach. Do cac chi sé Doppler cé chinh huwéng dau do va hiéu chinh géc do dwdi 60°.

Cac chi sb van tbc trung binh, lwu lwong dong mau dwoc may tw dong tinh toan dwa trén dwéng vién phd
TAMV.

2.5. Xtr ly s liéu thong ké

D liéu dwoc x&r ly bang thuat toan thdng ké (Data Descriptive Statistics Analysis) c6 trong Excel clia Office
10 @& tinh trung binh, trung vi, dd léch chudn. So sanh sb trung binh béng t-Test (Paired Two Sample for
Means) va so sanh ty 1& badng Chi square test.

Phan b6 khéng chuén sé& ghi nhan ca sbé trung binh va sé trung vi.
2.6. Research Ethics
Siéu am la phwong phap khéng can thiép, khéng gay nguy co cho sirc khoe.

DPéi twong nghién clru cam két ddng y tham gia, dwoc tra thu lao.
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Théng tin dwoc bao mat va nghién cliu da duwgc Hoi ddng y dire Trudng Dai hoc Québc té Hong Bang dong
y tai dé tai GV-TC18.26/PHQTHB.

3. Két qua va ban luan

Chung t6i da thu thap dwoc 102 trwong hop thda man tiéu chuan chon mau, khéng cé tién st bénh tim
mach hay bat thwong hinh thai chi trén. Téng cdng 204 doéng mach canh tay (phai va trai) da dwoc khao sat
siéu am & hai thoi diém: trwde khi bop lwc ké gang stre va ngay sau khi ngirng bop luc ké géng strc. Lwc bop
dworc cai dat 20kg va duy tri trong 2-4 phut cho dén khi dbi twong cam thay mai tay.

Trong té bao co, nang luvong trwc tiép cho co co la hé théng phosphagen (ATP, GTP, Phosphocreatine).
ATP trong co chi dd duy tri st/c manh téi da khodng 3 giay, trong khi hé théng phosphagen c6é thé cung cép 8-
10 giay, da cho chay quang dwdng 100m. Dé duy tri hoat ddng géng strc lau hon, co can dwoc bd sung ndng
lwong nhanh chéng. Khi hoat ddng thé Iwc géng stre, nhu cau chuyén héa téng cao gay ra tinh trang thiéu oxy
twong déi, chuyén héa sinh nang lwong khan cdp ddy manh dwérng phan ky khi (glycogen — axit lactic), tao
ATP nhanh hon 2,5 1an so v&i co ché oxy hda trong vong Kreb nham duy tri hoat déng co bép 1,3-1,6 phut
sau khi ATP va Phosphocreatine can kiét [1]. Tuy nhién, dwéng phan ky khi tao nhiéu axit lactic gay nhiém
toan té bao, rbi loan chuyé&n héa, réi loan tinh thAm mang té bao, suy giam glycogen... dan dén mai co. Do
vay chung t6i ¢ lam mau thir trwéc nghién ciru va lwa chon théi gian ddi twong nghién ciru bép lwc ké gang
strc tdi da trong khodng 2-4 phut cho dén khi mai tay.

Hau hét cac co cang tay tham gia gap, dudi ban tay va ngén tay, véi cac co ving cang tay trwdc dong vai
trd chi yéu trong dong tdc cAm ndm co bop ban tay. O ban tay, viing gan tay ngoai co cac co dbi
chiéu/gap/dang/khép ngdn cai; viing gan tay trong cé cac co déi chiéu/dudi/dang ngdn ut, gan tay dai; ving
gitra c6 co giun va co gian cbt [7]. Cac dong tac cta ban tay luén can sy phdi hop nhip nhang gira co ban
tay va cang tay, dac biét dong tac bop chét ban tay chd yéu do cac co ving cang tay truéc va gan tay ngoai
co manh.

Nhw vay khao sat dac diém dong mach canh tay bang siéu am khi co bép géng strc ban tay cho phép danh
gia nhirng bién déi ctia ddng mach trong bao dadm lwu lweng mau cho hoat dong co' & cang tay, ban tay.

3.1. Mot s6 dic diém sinh trac ciia mau nghién ciru:

Khao sat 102 trwerng hop gdm 48 nam va 54 ni (ty 1& nam/ni 0,9/1). Tudi trung binh la 29,4475 (trung vi
30), chia thanh 2 nhém: 18-29 tudi (45 trwong hop) va 30-39 tudi (57 trwdng hop). Chiéu cao trung binh
163,5+7,9cm (trung vi 163cm). Can nang trung binh 63,7+13kg. BMI trung binh 19,4+3,3 (trung vi 19,1). Cac
chi sé sinh hoc nay phén anh tinh trang thé Iwc binh thwdng, twong déng véi dir liéu vé ngudi Viét Nam trwdng
thanh. Huyét ap tam thu 116,0+13,7 mmHg va tam trwong 74,6212,6 mmHg & muc binh thuéng. Nhip tim
tang nhe sau gang strc (tlr 74,9+11,2 1&n 78,5£10,9 1an/phut) Ia phu hop véi bién dbi sinh ly khi hoat dong thé
lwc nhe, do chi géng strc & mot ban tay trong vai phat.

Nghién ctu dwoc thue hién tai Khoa Y Truwéeng Pai hoc Quéc té Hong Bang véi mau 1a sinh vién, giang
vién va nhan vién. Diéu nay mang lai thuan lgi vé kién thirc va ho so strc khde, nhwng cé thé han ché tinh dai
dién cho cong déng chung.

3.2. Cac chi sé siéu am trwd'c gang sirc

DPéi twong tham gia mau nghién ctru duwgc nghi ngoi it nhat 15 phut trong khi thu thap cac di liéu vé kham
strc khde, tién st bénh, do chiéu cao,can ndng, mach, huyét ap. Chung tdi phan tich, so sanh céc chi s siéu
am va thay khong cé sw khac biét gitra 2 tay vé kich thuwéc long mach, do gian thanh mach, cac van téc dong
mau, lwu lweng va cac chi sé tré khang (p>0,05), do d6 ching tai tinh két qua cac chi sb siéu am chung cho
204 dong mach canh tay.

Puong kinh déng mach dwogc do trén hinh siéu am TM khi tdm thu (Ds) va khi tam trweong (Dd). Phuwong
phap siéu &m TM cho phép thay dworc thay dbi ciia thanh mach, l1dng déng mach gian ra trong thi tam thu b&i
khi d6 ap lyc trong ddng mach tang Ién roi thi tam trwong ap lwc déng mach gidm di thi déng mach co nhé lai
[9]. Bang 1 cho thay Dd la 3,4+0,6mm va Ds la 3,6+0,6mm.
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So sanh kich thwéc long mach khi tam thu va khi tam trwong thdy dwdng kinh ddng mach khi tam trwong
(Dd) la 3,4+0,6mm va khi tam thu (Ds) la 3,6+£0,6mm. Sw gidn n& clia ddong mach trong thi tam thu (Ds > Dd)
c6 y nghia thdng ké (p<0,05), thé hién tinh dan hdi ctia thanh mach do 1&p co tron, collagen va sei chun, khi
tim co bép, ap lyc trong long ddng mach tang I1én thanh mach gian ra.

Béng 1. Cédc chi sé do trén siéu am TM c¢6 dinh vj 2D

Chi s6 ddng mach canh tay Dd (mm) Ds (mm) % (Ds-Dd)/Dd
Chung n =204

(mean+SD) 3,4+0,6 3,60,6 6,9818,54
Trung vi 3,4 3,6

Nam (n=96) 3,9+0,6 4,0+0.6 3,8+10,3

N& (n=108) 3,0+0,4 3,3+0,4 9,845,1
p-value <0,05 <0,05 <0,05

Tudi 18-29 (n=90) 3,36+0,52 3,5310,50 5,719,6

Tudi 30-39 (n=114) 3,47+0,74 3,7240,69 7,917.4
p-value >0,05 >0,05 >0,05

Bang 1 cho biét ty 1& gian n& déng mach canh tay la 6,9%, phu hop véi cac nghién ciu khac vé do gian
mach. Cac nghién ctru cho thay thanh déng mach gién ra khi tdm thu lam dwong kinh ldng mach tang thém
5-11% tuy doan dong mach. O ngwdi binh thuong, ty 1& gian né cla ddng mach chi bung 8,3+2,9%, déng
mach canh 10,7%) [4]. Ching tdi chwa tim dwoc tai liéu vé do gian cla déng mach canh tay binh thuéng do
trén siéu am TM, nhwng c6 mot sb nghién ciru vé d6 gidn mach qua trung gian dong chay FMD (flow mediated
dilation) cho biét déng mach canh tay gian ra trén 5% sau khi garo chan dong méau 5 phut [6] [9]. D6 gidn n&
gidm di trong vira xo dong mach hay dai thao dwdng. Lam My Hanh (2020) bao cao dwdng kinh dong mach
canh tay & ngudi khong tang huyét ap, khong dai thao dwdng la 3,65 + 0,46 mm va gian t&i 0,417 + 0,268mm
sau garo 5 phut [9]. V& Bao Diing (2012) ghi nhan dwong kinh déng mach canh tay la 3,77 £ 0,54 mm [10]. S.
K. Nyberg va cong sw nghién ctru trén 9 thanh nién khde manh cho thay kich thuwéc 1dng ddng mach tang nhe,
van tbc va lwu lwong tang rd khi van dong ban tay [11]. Gary F. Mitchell (2004) khado sat 2045 ngudi khoe
manh (tudi trung binh 61) cho biét dwérng kinh ddng mach canh tay & ni¥ 1a 3,7 + 0,6 mm va & nam 14 4,9 +
0,6 mm [12]. Cac nghién clru vé d6 gidn mach qua trung gian dong chay (FMD) & ngudi dai thao dwong kha
phd bién, v&i FMD & nguoi binh thwong thudng tir 7,5% tre

Khao sat 108 dong mach canh tay ni¥ gi¢i va 96 dong mach canh tay nam giéi trwdc gang sirc bang siéu
am 2D va TM cho thdy dwdng kinh dong canh tay mach thi tam trwong & nam (Dd=3,9mm) I&n hon & ni
(Dd=3,3mm) c6 y nghia théng ké. Thi tdm thu ciing twong tw. Mrc d6 gian ddong mach & ni¥ cao hon & nam.

Béang 2. Céc chi sé do trén siéu am Doppler

. % . Tubéi 18-29 Tubi 30-39
Chi so Chung n=204 Nam n=96 Nir n=108 n=90 n=114
Vs (cm/s) (meantSD) 69,8+195 692+221 704+169 728+241 674+14,5
Trung vi 67,7
Vd (cm/s) (meantSD) 55+7,8 6,3+£8,5 48+7,0 6,4+7,8 48+7,0
Trung vi 1,7
Vm (cm/s) (meantSD) 18,0+9,6 18,0£10,9 18,9+81 193116 170274
Trung vi 16,5
RI (meantSD) 0,94+024 090+0,13 0,96+0,30 0,91+0,09 0,95+0,31
Trung vi 0,97
Pl (meantSD) 438+225 449+258 4281192 4551278 4,25+1,73
Trung vi 4,24
Vs/Vm (meantSD) 464+210 481+£240 447+1,78 480264 4,501,555
Trung vi 4,33
Lwu lwgng (ml/phut) (meantSD)  104,8 + 72,7 131,6+87,8 80,9+44,2 104,5+69,7 105,0+£75,2
Trung vi 85,5
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Khao sat dong mau chay trong long ddng mach canh tay hai bén khi nghi ngoi bang siéu am Doppler,
chung téi thdy van téc dinh tam thu Vs 1a 69,8+19,5cm/s (trung vi 67,7cm/s); van toéc trung binh Vm Ia
18,0£9,6cm/s (trung vi 16,5) va van tbc thi tam trwong la 5,5£7,8cm/s (trung vi 1,7cm/s). Thi tm trwong van
tdc trung binh va trung vi khac nhau c6 thé lién quan dén trang thai sinh ly cla co thé, khac biét gitra cac cac
thé cho nén phé van tbc phan tan hon.

Két qua cho thay thi tam thu &p lwc trong ldng mach ting khéng chi lam thanh mach gian lam tang kich
thwdc long mach ma con day dong mau di nhanh hon va thi tam trwong, ap lwc trong Idng mach giam lam
thay d6i phé van téc, dong chay cham lai va ldng mach co nhd hon.

V& huyét dong hoc, sw tang ap luc trong thi tam thu khéng chi lam gidn thanh mach ma con day dong mau
di nhanh hon, va ngwoc lai trong thi tam trwong, pht hop véi dinh luat Hagel-Poiseuill: van téc dong chay ty
Ié thuan v&i d6 chénh ap Iwc [1].

Siéu am Doppler cho thay phé van tbc dong mau trong ddng mach canh tay (bao gébm ca van téc dinh tam
thu Vs; Van téc tam trwong Vd va van tdc trung binh Vm) khéng cé su khac biét gitra nam véi niv, gitva Ira
tudi 18-29 véi Ira tudi 30-39 (p>0,05).

Lwu lweng ddng mach canh tay dworc tinh theo van tdc trung binh va dwdng kinh trung binh trong mét chu
chuyén tim. Trong sinh ly chu chuyén tim binh thwéng 0,8s thi théi gian tdm thu khodng 0,3s tirc chi chiém
khoadng 1/3 chu chuyén tim. Quan sat trén siéu am TM ciing thay thoi gian thanh mach gian ra & thi tam thu
rat ngan, gan nhu thoang qua, do vay dwédng kinh l16ng mach trung binh cho toan chu chuyén tim c6 thé chi
tinh nhw dwdng kinh thoi ky tam treong Dd la phu hop. Cac phép do dwdng kinh ddng mach trén siéu am 2D
do vay ciing chi thé hién chi yéu thoi ky tam trwong.

Két qua 1a lwu lwgng dong mau & dong mach canh tay la 104,8+72,7ml/phut (trung vi la 85,5 ml/phat). Cac
két qua nay ciing thé hién sy phan tan kha ré & tirng ca thé, lién quan dén giai tinh, tudi tac, kich thuwéc co
thé, lién quan dén dac diém hoat dong sinh ly cta tirng cé thé.

Céc chi s6 thé hién tré khang clia ddng mach canh tay nhw chi sé RI, Pl va Vs/Vm. Céc chi sé nay duoc
tinh toan dwa trén ty sb gitra Vs, Vd, Vm. Chi sb tr& khang Rl con goi la chi sb Poucelot, chi sd xung Pl con
goi la chi s Gosling. Chung téi ghi nhan dwoc & ddong mach canh tay binh thwong thi chi s6 Rl 1a 0,94+0,24;
chi sb Pl 14 4,38+2,25 va chi sb Vs/Vm 14 4,64+2,10.

Trong co thé, cac ddng mach cé tré khang cao 1a cac dong mach & ngoai vi (chi trén, chi dwéi), cé 16p co
tron thanh mach kha day con dong mach canh, ddng mach nao, dong mach than, ddng mach day ron... 1a
déng mach tré khang thap. Chung téi chwa thay tai liéu nghién clru ddng mach canh tay & ngwdi Viét Nam
binh thwdng. C6 tai liéu nghién clru ddng mach canh tay & phu ni man kinh cho biét RI tir 0,76-0,92 va PI tir
2,1-3,36 [13], dong mach canh chung RI=0,74+0,06; PI=1,82+0,49 trong khi & déng mach khoeo thi
RI1=0,96+0,03 va P1=59,1+18,6 [4].

3.3. 3.3. Bién déi cac chi sd siéu am dong mach canh tay ngay sau gang sirc ban tay & nhém tudi
18-30 va 30-39

Dwa trén phan nhém tudi théng thwerng khi nghién ciru céc chi sb sinh hoc & ngudi, chung téi phan chia
thanh 2 nhém tudi: nhém 18-29 tudi gébm 45 trwdng hop twong (rng n=90 déng mach va nhém 30-39 tudi gébm
57 trwong hop twong (rng n=114 déng mach, déu thudc Itra tubi tré.

Khi déi twong nghién ciru thay mai tay thi cho thw gién hoan toan va lap tirc khdo sat siéu &m déng mach,
thwe hién cac phép do. So sanh cac két qua khi khdo sat ddng mach canh tay trwéc va ngay sau khi géng strc
c6 thé thy c6 mot sb sy bién dbi dé thich (ng tir trang thai co & cang tay va ban tay nghi ngoi sang trang
thai co co gang strc, lién tuc. Két qua thu dwoc cho thay thi tAm thu dong mach van gidn thém 5,5+8,7%.

Céc dong tac cla ban tay nhw gap, dudi, dang, khép, cdm nam... luén cé sw phdi hop nhip nhang va linh
hoat ctia hau hét cac co & ban tay va cac co tir cang tay xudng. Trong dd, dong tac bép chat ban tay chi yéu
la sw co co manh mé cla cac co ving cang tay trwdc va vang gan tay ngoai [7] [8].

Pudng kinh ddng mach canh tay thi tdm trwong Dd tang tlr 3,4+0,7mm 1én 3,6+0,6mm va dwdng kinh thi
tam thu téng tir 3,6+0,6mm lén 3,8+0,6mm. Do gidn mach khi géng strc cé thap hon truéc gang strc (5,5+8,7%
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so Vv&i 7,0+8,5%) nhwng khac biét khéng cé y nghia p>0,05. Dong mach gian ra lién quan dén sirc co bép cla
tim tang dé tang huyét ap, tdng cung lwong tim, tdng cung cAp mau cho cac co khi gang surc.

Béang 3. Bién déi kich thwéc déng mach

2 A an . Dd (mm) Ds (mm) % (Ds-Dd)/Dd
Chi s0 dong mach canh tay (meanxSD) (mean*SD) (meanzSD)
Trwéc gang strc
Chung n=204 3,4+0,7 3,610,6 7,0£8,5
Tudi 18-29 (n=90) 3,36+0,52 3,563+0,50 5,749,6
Tudi 30-39 (n=114) 3,47+0,74 3,72+0,69 7,917 .4
p-value >0,05 >0,05 >0,05
Sau gang strc
Chung n=204 3,6+0,6 3,840,6 5,548,7
Tubi 18-29 (n=90) 3,51+0,54 3,66+0.52 4,2+9,3
Tubi 30-39 (n=114) 3,59+0,71 3,82+0,65 6,548,0
p-value >0,05 >0,05 >0,05

Ngay sau géng strc, dwong kinh 16ng ddng mach thi tam trwong & nhém 18-29 tudi la 3,51+0,54mm con
& nhom 30-39 tudi 1a 3,59+0,71mm va tuy & nhém sau kich thuéc cé tang nhe nhwng sw khac biét chwa cd y
nghia théng ké véi p>0,05. Buong kinh long dong mach thi tdm thu & nhém 18-29 13 3,66+0,52mm con &
nhém 30-39 1a 3,82+0,65mm va tuy & nhom tudi Ién hon kich thuwéc cé tang nhe nhwng sw khac biét chua cé
y nghia théng ké véi p>0,05. D6 gidn mach gitra 2 nhom 1a 4,2-6,5% cling khac biét khéng y nghia théng ké.

Nhiéu nghién ctru vé mach mau (gidi phau, cat I&p vi tinh CTA, chup mach x6a nén DSA va siéu &m mach
méau) & ngwdi cling co nhan xét: khi tudi cang cao thi mach méau thwong gidn hon vé chiéu ngang (tdng dwéong
kinh) va vé chiéu doc (cong lwon).

Béng 4. Bién déi van téc dong mdu

Chi s6 déng mach canh tay Vs (cmls) Vd (cm/s) Vm (cm/s)

Trwéc gang strc

Chung n=204 69,8+19,5 5,5+7,8 18,049,5
Tubi 18-29 (n=90) 72,8+24,1 6,4+7,8 19,3+11,6
Tubi 30-39 (n=114) 67,4+14,5 4,87,0 17,074
p-value >0,05 >0,05 >0,05
Sau géng strc

Chung n=204 122,3+28,1 40,0+£14,3 65,1£16,3
Tubi 18-29 (n=90) 124,2+33,3 37,8+13,1 61,8+15,8
Tubi 30-39 (n=114) 120,7+23,3 41,7£14,9 67,7£16,2
p-value >0,05 >0,05 >0,05

So sanh van téc dong mau cho thay van téc dong méau tang I&n rd rét, cé y nghia théng ké, vi du van téc
trung binh Vm clia dong mau tang tir 18,0cm/s I&én 65,1cm/s. Van téc dong mau gitka 2 nhom tudi tuy cé sw
khac biét khéng nhiéu nhwng trong tirng nhém thi cé sw khac biét. Cu thé 1a Vs-Vd-Vm truéc va sau géng strc
& nhém tudi 18-29 tang rd rét, 1an lwot |a 72,8/124,2 - 6,4/37,8 - 19,3/61,8cm/s; Vs-Vd-Vm trwédc va sau géng
strc & nhém tudi 30-39 Ian lwot 1a 67,4/120,7 - 4,8/41,7 - 17,0/67,7cm/s. Dong thdi thdy mirc do tang Vd va
Vm & nhém 30-39 tudi cao hon so v&i nhdm tudi 18-29. Do van téc dong mau tang, két hop thanh mach gian
thém sé cung cép nhiéu mau hon cho co khi géng strc, lvu lwgng dong mau xubng cang tay ban tay sau géng
strc cling nhiéu hon.

Siéu am Doppler ngay sau khi géng strc thy cac chi sb tré khang RI gidm t trén 0,9 xubng dwéi 0,7 & ca
2 nhém tudi; chi s6 xung Pl ciing gidm tir trén 4,0 xudng dwéi 1,5 & ca 2 nhém tudi va chi sé Vs/Vm ciing giam
ro.

R& rang, khi hoat déng thé lwc thi nhu cau 6 xy va dinh dwéng tang cao, lwong mau nudi dwéng co doé cé
thé tang hang chuc Ian. Hé théng tudn hoan, hé hap ciing phai tdng cwdng chirc ndng hoat déng dé bao dam
nhu ciu vé lwu lwong tuan hoan va cung cép oxy cho hoat dong thé Iwc. Tat nhién, khi chi co co gang strc &
mot cang tay, ban tay trong vai phut thi tim va phéi cling chwa can tang cuwéng hoat dong nhiéu.

Thanh déng mach canh tay c6 thé co gian lién quan dén nhiéu yéu td. Trong sinh ly hoc thi lién quan chu
yéu dén kha nang co gian cla co tron & 16p 4o gilra, dén cac sgi chun va soi collagen thanh mach va ap lyc
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trong ldng mach. Ngoai ra, cac té bao ndi mé thanh mach con cé chirc nang bai xuét ra mét sé chét trung gian
héa hoc nhw nitric oxide (NO), endothelin, chemokine, leukotrien... la nhirng chat &nh huéng lén trwong luwc
thanh mach, kha nang co gian mach, sy bién ddi cu tric gay tén thwong thanh mach [1] [6]. Nhw vay, noi
mac mach mau cé thé dwoc coi 1a mot tuyén noi tiét, san xuét cac yéu té gidn mach va co mach, yéu td dong
mau, yéu td viem, yéu td oxy hoa va chéng oxy hod, va nhiéu chat khac. Khi gang strc nhiéu chat nhiéu chat
¢6 hoat tinh sinh hoc lam tang kha nang gian thanh déng mach va mao mach, tir d6 lam gidm tré khang déng
mach.

Bang 5. Bién déi tré khang va Iwu lwong dong méu

Chi sé Trwéc gang slrc Ngay sau géng strc p
RI (meanzSD)
Tubi 18-29 (n=90) 0,91+0,09 0,69+0,09 <0,05
Tubi 30-39 (n=114) 0,95+0,31 0,63+0,21 <0,05
p >0,05 <0,05
PI (meantSD)
Tudi 18-29 (n=90) 4,55+2 78 1,45+0,51 <0,05
Tubi 30-39 (n=114) 4,25+1,73 1,22+0,40 <0,05
p >0,05 <0,05
Vs/Vm (meanzSD)
Tubi 18-29 (n=90) 4,80+2,64 2,06+0,46 <0,05
Tubi 30-39 (n=114) 4,50+1,55 1,83+0,36 <0,05
p >0,05 >0,05
Lwu lwong Q (ml/phut)
(meanzSD)
Chung n=204 104,8+ 72,7 399,5+180,7 <0,05
Tudi 18-29 (n=90) 104,5+69,7 367,4+149,6 <0,05
Tudi 30-39 (n=114) 105,0+75,2 424.8+198,9 <0,05
p >0,05 <0,05

Viéc gian thanh mach lam tadng dwdng kinh Idng mach cung véi tdng van tbc dong mau 1a dé ting lwu
lwong mau dén cung cap oxy, glucose cho co ciling nhw tang dao thai cac chat chuyén héa trung gian sinh ra
khi co co gang strc. Cac chéat chuyén héa trung gian ciing tac déng gay gidn mao mach vi tudn hoan, gian
déng mach, tdng cwéorng stre co bép clia tim va tdng nhip tim. Do khi géng sirc cé dap (rng ting kich thuéc
déng mach, tang van téc dong chay cla mau la lam tang lwu lwong mau. Cu thé 1a lwu lwong mau cung cap
cho cang tay va ban tay tang tr 104,8+72,7ml/phut khi nghi ngoi da tang Ién 399,5=-180,7ml/phut ngay sau
gang slrc, mirc tang gan gép 4 1an, c6 y nghia théng ké p<0,05.

Khi hoat déng thé lwc géng strc, cac co ludn co dubi véi cwdng dd cao, tiéu hao nhiéu glucose va oxy roi
san sinh ra nhiéu carbonic, va khi cé thiéu oxy twong ddi thi sinh ra nhiéu acide lactic va cac chat chuyén héa
trung gian khac. Tuan hoan va hd hap phai tdng cuwéng lam viéc (tang nhip tim, tang st co bop co tim, thé
nhanh, thé sau...) nhwng van khéng cung cép kip thoi, ddy dd oxy va glucose ciing nhw khong kip thai hét
cac chét chuyén héa c6 hai nhu carbonic, acide lactic... va sau khi géng strc, co thé nghi ngoi thi hé théng
tuan hoan va hé hap van con phai tdng cwdng hoat ddng mot thdi gian dai d& bu dap lai lwong oxy va dinh
duéng thiéu hut, d6 la “mén no oxy”, dé té bao co chuyén héa acide pyruvic, acide lactic thanh ATP va glucose.
Hau qua 1a chi gang strc khoang 4 phut thi sau d6 thoi gian dé phuc hdi, dé trd mén no oxy cé thé kéo dai
nhiéu chuc phut [1].

Trong gi¢i han nghién ctru ctia ching t6i chon mau la nhém Itra tudi tré 18-39. Pay la lua tudi strc manh
va co bép dang phat trién, giai doan dinh cao cla hoat dong thé lwc. Tir 50 tudi tré 1&n, sirc manh co bép
gidm dan, cac co giam dan khéi lwong. Phwong phap chon mau ciing khu tri trong can bd, nhan vién va sinh
vién tai Trwong Dai hoc Quéc té Hong Bang. Tuy chuwa thé la dai dién cho cong déng ngudi tré tudi Viét Nam
néi chung, nhwng rd rang cac déi twong cw trd & nhidu ving mién dén hoc tap va cong tac tai trwdng cho nén
van c6 y nghia tham chiéu cho Ira tudi tré.

4. Két luan

Cac dac diém trén siéu am vé kich thwdc long mach, thanh mach, van téc dong chay, luu lwong va tré khang
& dong mach canh tay:
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- Bwong kinh ddng mach canh tay gian ra & thi tam thu, dé gidan déng mach 7,0%.

- Van tbc dong mau trong ddng mach canh tay thi tam thu Vs, thi tam trwong Vd, van téc trung binh Vm va
lwu lwong dong mau lan lwot [a 69,8cm/s; 5,5cm/s; 18,0cm/s va lwu lwgng 104,8ml/phut; khac nhau khéng y
nghfa & nhém tudi 18-29 so v&i nhdm tudi 30-39.

- Céc chi sb danh gia tré khang ddng mach canh tay RI, Pl va Vs/Vm lan lwot |a 0,94; 4,38 va 4,64; khac
nhau khéng y nghia & nhém tudi 18-29 so véi nhém tudi 30-39.

Bién ddi ctia cac thong s6 siéu am déng mach canh tay ngay sau khi van déng thé lwc gang stre ban tay:
gian thanh mach lam ting dwéng kinh 1ong mach, téng van téc, gidm tré khang va tang lwu lwong dong mau

- Puong kinh ddng mach canh tay gidn thém & ca 2 nhém Ia tudi tir 5,7-7,9%.
- Van téc dong mau (bao gdm Vs, Vd, Vm) tang lén rd rét & ca 2 nhom Ira tudi.

- Lwu lwong dong mau tang 1én ré rét & ca 2 nhém Ira tudi (nhém Itva tudi 18-29 tir 104,5ml/phut Ién
367,4ml/phat; nhém Itva tudi 30-39 tr 105,0mi/phut 1én 424,8ml/phat).

- Tré khang déng mach canh tay gidm xudng rd rét & ca 2 nhom Itra tudi.
L&i cam on
Nhém nghién ctru xin tran trong cdm on Ban Giam hiéu, Phong Quan ly Khoa hoc, Khoa Y, cac k¥ thuat

vién bd mon va cac tinh nguyén vién tai Trwong Dai hoc Québc té Hong Bang da hé tro thuc hién nghién ciu.
Pé tai dwoc Trwong Pai hoc Québc té Hong Bang tai tro theo ma sé GVTC18.

Declaration of Competing Interest/Tuyén bé vé xung dét lgi ich

Cac tac gia tuyén bd khong cé xung dot vé loi ich tai chinh hodc méi quan hé ca nhan nao cé thé anh
hwéng dén két quéa nghién clru dwoc bao céo trong bai bao nay.

Céc tac gia tuyén bd khong cé xung doét vé loi ich tai chinh hodc méi quan hé ca nhan nao cé thé anh
hwéng dén két qué nghién clru dwoc bao céo trong bai bao nay.

Tuyén bd vé viéc sir dung tri tué nhan tao/ Declaration of Generative Al and Al-Assisted
Technologies

Nhém tac gid khéng ¢ st dung tri tué nhan tao trong qua trinh nghién cru ciing nhw viét bai.

Dong gop cua tac gia

Tran Coéng Doan: Lén y twédng, thiét k& nghién clru, giai thich két qua, chinh sra va ra soat ban thao, phé
duyét ban thao cudi cung Lwong Linh Ly: Tham gia thiét ké nghién ctvu, phan tich, giai thich két qua va ra soat
ban thdo. Binh Thi Nhw Quynh: Tham gia chuén bi hinh &nh va soan ban thdo. Nguyén Trung Nghia: Tham
gia thwe hién ky thuat, phan tich di¥ liéu va soan thao ban thao.

Tai liéu tham khao

1. Hall JE. Guyton and Hall textbook of medical physiology. 14th ed. Philadelphia (PA): Saunders Elsevier;
2011. ISBN: 978-1-4160-4574-8.

2. Ginduz Y, et al. Doppler ultrasonographic evaluation of radial and ulnar artery diameters and blood flow
before and after percutaneous coronary interventions. Med Ultrason [cAn kiém tra viét tdt NLM]. 2021;24(1)

3. Gori T, Grotti S, Dragoni S, Lisi M, Di Stolfo G, Sonnati S, et al. Assessment of vascular function: flow-
mediated constriction complements the information of flow-mediated dilatation. Heart. 2010;96(2):141-7.
doi:10.1136/hrt.2009.167213

4. Tran Cong Doan. Mot sb thong sb siéu am ddong mach trén nguwoi Viét Nam binh thuwéng. Vietnam J Physiol.
2016;20(4):96-100. ISSN:1859-2376

5. Jamison JP, Campbell A, Devlin C, Johnson CD. Brachial artery blood flow by vascular ultrasound in
education. Adv Physiol Educ. 2022;46(3):498-506. doi:10.1152/advan.00157.2021.

https://tapchisinhlyhoc.com.vn/ [9] DOI: 10.54928/vjop.v30i3.178



https://tapchisinhlyhoc.com.vn/

Vietnam Journal of Physiology, Vol.30(3), 9/2026 ISSN: 1859 — 2376

6. Kagaya A, Homma S. Brachial arterial blood flow during static handgrip exercise of short duration at varying
intensities studied by a Doppler ultrasound method. Acta Physiol Scand. 1997;160(3):257-65.
doi:10.1046/j.1365-201X.1997.00158.x

7. Nguy&n Quang Quyén. Gidi phdu hoc. Tap 1. Thanh phd H6 Chi Minh: Nha Xuét Ban Y Hoc; 2013. p. 90-
120.

8. Netter FH. Atlas gidi phdu nguoi. 5th ed. Ha Noi: Nha Xuét Ban Y Hoc; 2007.

9. Lam My Hanh. Banh gia méi lién quan gitva FMD ddng mach canh tay va tinh trang stress oxy hoa & dbi
twong tién dai thao dwong [luan van]. Ha Noi: Trweng Dai hoc Y Ha Nai; 2020.

10. Diing VB. Nghién ctru sw gidn mach qua trung gian dong chdy déng mach canh tay & déi twong dai thao
dwdng typ 2 mai phat hién. Tap chi Noi khoa. 2010;4:886-91

11. Nyberg SK. Blood flow regulation and oxygen uptake during high-intensity forearm exercise. J App! Physiol
(1985). 2017;122(4)

12. Mitchell GF, Parise H, Vita JA, Larson MG, Warner E, Keaney JF Jr, et al. Local shear stress and brachial
artery flow-mediated dilation: the Framingham Heart Study. Hypertension. 2004;44(2):134-9.
doi:10.1161/01.HYP.0000137305.77635.68

13. Carranza-Lira S, Rodriguez KV, Ortiz SR. Brachial artery Doppler flux parameters before and after hot flush
in Mexican postmenopausal women: preliminary report. Prz Menopauzalny. 2016;15(1):39-42.
doi:10.5114/pm.2016.58772.

HOI SINH LY HOC VIET NAM

STUDY OF ULTRASOUND CHANGES OF THE

BRACHIAL ARTERY WHEN THE FORCED HAND
EXERCISE IN YOUNG PEOPLE

Tran Céng Poan’, Lwong Linh Ly?, Dinh Thi Nhw Quynh'’ , Nguyén Trung Nghia'

"Faculty of Medicine, Hong Bang International University

Objective: This study investigated the morphological and functional changes of the brachial artery in
healthy young people (18-39 years old at HongBang International University) by 2D, TM and Doppler
ultrasound before and immediately after forced hand exercise. Methods: Data were collected from 204
brachial arteries in 102 subjects (48 men, 54 women). Results: Brachial artery diameter increased slightly,
blood flow velocity (Vs, Vd, Vm) increased significantly (Vs from 69.8cm/s to 122.3cm/s; Vd from 5.5cm/s
to 40.0cm/s; Vm from 18.0cm/s to 65.1cm/s) and blood flow increased nearly 4 times (from 104.8ml/min to
399.5ml/min) after exertion. Impedance indices (RI, PI, Vs/Vm) decreased significantly (RI from 0.94 to 0.66;
PI from 4.38 to 1.32). There were differences in brachial artery size and blood flow between men and
women, as well as some changes in impedance and flow between the two age groups 18-29 and 30-39
after forced hand exercise. Conclusion: These findings contribute to supplementing the reference
parameters for brachial artery ultrasound under normal physiological conditions and during physical activity.

Tw khéa/keywords: Doppler ultrasound, brachial artery, hand exercise.
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