TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 2024

THAY POI MOQT SO CHI SO SIEU AM DOPPLER PONG MACH
O HOC VIEN PHI CONG QUAN SU KHI LUYEN TAP
TREN MAY MO PHONG QUA TAI BAY STATOERGOMETR

Ding Quéc Huy"', Blaginin Andrei Alexandrovich’
Lapshina Tatiana Alexandrovna’, Anhienkov Oleg Alexandrovich’
Lé Vin Hwéng', Nguyén Xuén Kién'
Toém tit
Muc tiéu: Khao sat su bién d6i chi sb van toc tam thu tdi da (Vps) va chi sb
tréd khang thanh mach (RI) dong mach (PM) dui nong va DM khoeo bén phai,
PM canh chung trdi trudc, trong va sau khi tién hanh nghiém phép
statoergometric & hoc vién phi cong quan su. Phwong phdp nghién ciru: Phan
tich sy thay doi cta cdc chi s6 Vps va RI DM dui ndng va DM khoeo bén phai,
DM canh chung trdi bang phuong phdp siéu 4m Doppler khi tién hanh nghiém
phép statoergometric trén 67 hoc vién phi cong quan su. Két qud: Stc cing co
tinh chi duéi da dan dén co cac DPM: O DM dui nong, chi sé Vps giam va RI ting
(p < 0,01); & DM khoeo, Vps ting (p < 0,05) va RI khong d6i; ¢ DM canh chung,
Vps va RI giam (p < 0,01). Su khéc biét khéng c6 y nghia théng ké. Sau khéa tap
luyén, cic chi s Vps mach chi dudi déu giam (p < 0,05) & trang thai gang suc tdi
da. Két lugn: Khi thuc hién bai kiém tra trén may statoergometr da dién ra sy co
co chi dudi, dan dén han ché dong mdu di xudng cic chi va day khdi lugng mau
1én ndo, gidp giam nguy co mat y thirc khi gip qué tai bay dau - chau (G+). Sau
khéa tap luyén, co thé dd diéu hoa va thich nghi tét véi trang thi gang sirc nhur
qud tai bay trén mdy statoergometr.
T khoa: Mdy md phong qua tai bay statoergometr; Siéu am Doppler dong
mach; Khoéa tap luyén; Hoc vién phi cong quan su
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CHANGES IN SOME ARTERIAL DOPPLER ULTRASONIC INDICATORS
OF MILITARY PILOT CADETS WHEN TRAINING
ON THE G-FORCE SIMULATOR STATOERGOMETR

Abstract

Objectives: To investigate changes of peak systolic velocity (Vps) and
resistive index (RI) of the superficial femoral artery, right popliteal artery, and
left common carotid artery with the test of tolerance of military pilot cadets to G-
force on statoergometr. Methods: Analyzing changes of Vps and RI of the right
superficial femoral artery, right popliteal artery, and left common carotid artery
by Doppler ultrasound when tested on the G-force simulator statoergometr.
Results: Lower limb static muscle tension led to a contraction of the lower limb
arteries: in the superficial femoral artery, the Vps index decreased and RI
increased (p < 0.01); in the popliteal artery, Vps increased (p < 0.05) and RI
remained unchanged; in the common carotid artery, both Vps and RI decreased
(p < 0.01). The differences were not statistically significant. After the training
course, the lower limb pulse Vps indices decreased (p < 0.05) during maximum
exertion. Conclusion: When performing the test on the statoergometr, lower limb
muscle contraction occurred, leading to a restriction of blood flow to the limbs
and pushing blood volume to the brain, helping to reduce the risk of loss of
consciousness when experiencing head-pelvic overload G+. After the training
course, military pilot cadets had conditioned and adapted well to the state of
exertion when testing G-force overload on statoergometr.

Keywords: Overload G simulator statoergometr; Arterial Doppler ultrasound;
Training course; Military pilot cadets

PAT VAN DPE thay doi qud tai 1én dén 7 don vi/gidy,
qud tai téi 10 don vi va kéo dai trong
30 gidy hodc dai hon [1]. O Viét Nam,
hién nay van chua c6 hé thong huin

Gia téc va qud tai bay trong linh vyc
y hoc hang khong dang 1a van dé duoc
quan tdm rong rii trong thoi gian gan

day nho céc tién bd vé khoa hoc cong
nghé va ky thuat hang khong. Nhiéu
thé hé mdy bay quan su c6 kha ning co
dong cao da ra doi, c¢6 thé thyc hién
cdc dong tic bay phtrc tap trong tap
luyén va trong chién dau véi téc do

luyén tam sinh 1y cho phi cong chéng
lai qud tai bay mic du bién ché da c6
nhiéu mdy bay thé hé 4*" hién dai c6
kha nang co dong cao, thuc hién céc
bai bay, dong tic nhao 16n phuc tap
gdy ra qua tai bay 16n [2].
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Huén luyén phi cong quin sy quen
véi cdc hoat dong cua qua tai bay trong
qud trinh bay hodac quay trén may ly
tam, tir d6 sé tién hanh cdc dong tic co
co va thd dé chdng lai tic dong cua
qué tai bay. Mdc du hiéu qua cua céc
bién phdp nay khd rd rang nhung
ching lai it c6 gia tri do khoé thyc hién.
Trong nhiéu nim qua, di c6 nhiéu
phuong phdp thay thé duoc nghién ctru
va chi ra dic diém sinh 1y quan trong
nhat & phi cong dé ting strc chiu dung
vOi qué tai bay la kha ndng phi cong
thuc hién stc cang co tinh chi dudi va
co bung trong thoi gian dai [3]. Muc
dich cua céc dong tic co co nay lam
han ché phan bé mau xuéng chi dudi
tai thoi diém chiju tdc dong cua qud tai
dau - chau (G+). Nho tic dung nay,
lrong mdu duoc cung cap du 1én ndo
va khong xay ra mét y thic hodc bét
tinh & phi cong quan sy. Ciac dong tac
co co chi dong nay c6 tic dung rat 16n
va dé dp dung dé c6 thé ting stc chiu
dung voéi qué tdi bay tor 2 - 4 don vi
[4]. Dé dat hiéu qua tot nhat véi céc
dong tic nay, can tap luyén trén mdy
mod phong qua tai bay statoergometr
dugc SD Migachev va MN Khomenko
phat minh va &p dung vao nhiing nam
1980 cho phi cong cdc don vi khong
quan tiém kich Lién bang Nga. Vo&i
thiét bi nay, khi thyc hién nghiém phéap
statoergometric ¢6 thé ddnh gid sirc
chiu dung v6i qua tai bay 1én t6i 9 don
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vi, dong thoi, c6 thé tién hanh tap
luyén dé ning cao kha ning duy tri strc
cang co tinh chi dudi va co bung [4].
Vi vay, chiing t6i tién hanh nghién ctru
nay nham: Khdo sdt sy bién doi chi sé
Vps va RI DM dui nong va dong mach
khoeo bén phai, PM canh chung trdi o
hoc vién phi cong quan su Viét Nam va
Lién bang Nga trudc, trong va sau khi
tién hanh nghiém phdp statoergometr
va qud trinh tap luyén trén trén mdy
nay.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

* Poi twong nghién ciru: 67 hoc
vién phi cong tir do tudi 19 - 27 duge
chia thanh 2 nhém: Nhém nguoi Viét
Nam (52 nguoi) va nhom nguoi Nga
(15 nguoi).

* Pia diém va thoi gian nghién ciru:
Nghién ctru dugc tién hanh tai Khoa Y
hoc hang khong vii tru Hoc vién Quén
y SM Kirov Lién bang Nga tur thang
5/2021 - 12/2021.

2. Phwong phap nghién ctru

* Phuwong phdp nghién cuu: Phan
tich va d4nh gid van tc tim thu tbi da
Vps (cm/s) va tr¢ khidng thanh mach
RI DM dui ndng bén phai, PM khoeo
bén phai va dong mach canh chung
trai (céc vi tri dé thyc hién nhét) trong
qui trinh tién hanh nghiém phép
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statoergometric & hoc vién phi cong
quan sy Viét Nam va Lién bang Nga.
DPong thoi, ddnh gid thay ddi cua céc
chi s siéu am Doppler dong mach néi
trén trudc va sau qud trinh tap luyén
trén cdc ddi trong ngudi Viét Nam.

Tién hanh do cdc chi sd Vps (cm/s)
va RI bang mdy siéu am Philip CX-50
Bothell USA bang dau do Line. Cic
chi s6 Vps Va RI dugc thu thap va do
tu dong bang mdy siéu 4m Doppler khi
nguoi thuc hién dang ¢ trang thai tu
nghi ngoi dén ging stc va sau ging
suc theo cdc giai doan cua nghiém
phdp statoergometric 5 cap.

Nghiém phép statoergometric 5 cap
duoc tién hanh trén t6 hop mdy
Statoergometr EU cua cong ty Konstel
(Lién bang Nga) bflng cach thuc hién
dong tic dap chan véi lyc ting dan tir
120kg, 160kg, 200kg, 240kg, 280kg va
gilt trong 30 gidy [5]. Ngoai ra, nhoém
Viét Nam con tién hanh tap luyén,
ting budi gom 3 luot, mdi lugt dap
chan voi lyce tr 120kg, 160kg, 200kg,
240kg va gifr trong 15 gidy & mdi mirc,
c6 nghi 60 gidy gitra mdi luot. Tong sd
10 budi tap, 5 budi dau tip hang ngay
va 5 budi cudi tap cich ngay.

* Xir Iy s6 liéu: Bang phan mém
statistica 12.0 va chuong trinh Excel-
2010. Sb liéu sau khi xtr 1y dugc trinh
bay dudi dang gié tri trung binh (M) va
sai sd chuén (m). Phan phéi T-student

dugc st dung khi so sdnh hai nhém
khac nhau, phan phéi Wilcoson dugc
st dung dé so sdnh ciing nhém va
nhoém nho.

3. Pao dirc trong nghién ctiru

Tat ca ddi twong tham gia déu tu
nguyén va di ky cam két tién hanh
nghién ctru. D& tai da duoc thong qua
Hoi dong Y dic Hoc vién Quan y SM
Kirov Lién bang Nga sé 250 ngay
25/5/2021.

KET QUA NGHIEN CUU
VA BAN LUAN

V61 nhém nguoi Viét Nam, & BM
dui ndng, tor mirc khong chiu qua tai
1én mirc qud tai cao thy chi sé RI ting
va Vps giam c¢6 y nghia théng ké
(p < 0,05) (Hinh I). Thay d6i dic diém
sinh 1y mach méau nay trén si€éu am
Doppler xay ra gidng véi khi xuat hién
cuc nghén trong 1ong mach khién ting
van tde dong mau tai va sau vi tri hep
nhung giam & trudc chd hep cua long
mach [6]. Do d6, su co co tinh & cac
mic qud tai cao trong lic thuc hién
nghi¢ém phdp statoergometric da ép
thanh mach doan trong cac 16p co co
khién mdu han ché di chuyén xubng
phia dudi vung bi chén ép va s€ quay
lai phia trén doan bi ép. Biéu hién 5
rang gid trj Vps ting c¢6 ¥ nghia théng
ké (p < 0,05) va RI thay dbi khong
danh ké & muc qud tai cao so voi lic
khong tai ¢ DM khoeo.

155



TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 2024

200.0
180.0
160.0
140.0
120.0
100.0
80.0
60.0
40.0
20.0

0.0

Déng mach khoeo P dng mach dui nong

OKhong tai

66.5

@ O muc 280 kg

179.1
I:l:l
Ii II

1365 [
T 1 1

. [103.9
“'l'

60.5

bong mach
canh chung
O Sau chiu tai 1 phut

Hinh 1. Thay ddi chi s6 Vps (cm/s) trong qué trinh thuc hién nghiém phép
statoergometric & nhom Viét Nam (M £ m, n = 52).

O PM canh chung, so sdnh cic
trang thai khong tai va qua tai cao, chi
s& Vps va RI déu giam so véi lic
khong tai, thay d6i c6 ¥ nghia thong ké
(p < 0,05) (Hinh 2). Khi tién hanh
kiém tra, khong chi c6 nhing thay d6i
vé huyét dong & cic PM chi dudi ma
con ca viéc nén cac tinh mach do su co
co tinh, su ting dp luc 6 bung va thay
dbi nhip thd dd din dén giam luong
mdu tinh mach va giam khdi luong
tudn hoan di qua tinh mach. Tu d6,
kich hoat cdc co ché diéu hoa ca trung
tdm va ngoai vi cua mach miu nao lam
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giam truong luc va tao diéu kién cho
mdu luu théng tot hon [7]. O pht tht
nhit, sau khi dung nghiém phdp
statoergometric thdy cdc bién doi
nguoc chiéu manh mé & tt ca céc
mach mdu so voi trang thidi & mirc qua
tai cao nhat, thay d6i c6 y nghia thong
ké (p < 0,01), trir & BPM khoeo, c6 thé
do vung khoeo khong c6 sy chen ép
mach da 16n nén thay cdc d6i khong
13 rét & tit ca cdc giai doan. O phit
thir 5, cdc chi s& Vps va RI da trg lai
gid tri nhu trang thdi ldc ban dau
khong c6 tai.
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Hinh 2. Thay d6i chi s6 RI trong qu4 trinh thyc hién nghiém phap
statoergometric & nhém Viét Nam, (M £ m, n = 52).

Véi nhém nguoi Nga, khi tién hanh nghiém phdp statoergometric trén mdy mo
phong qué tai bay statoergometr ¢ thoi diém co co tinh tdi da ciing thiy giam kha
ning cung cap mau xudng chi dudi va khién dong chay quay 1én ndo nhiéu hon
(Bang 1) gidng nhu ¢ nhém Viét Nam. Tuy nhién, so sanh cdc chi sb Vps va RI
giita hai nhém khong c6 su khdc biét c6 y nghia thong ké. C6 thé do tiéu chuan
Iira chon phi cong ciia Viét Nam va Lién bang Nga c¢6 nhiéu diém twong dong
nhau vé tiéu chuan thé chat va sinh Iy [3]. Do d6, chiing tdi cling nhu nhiéu tic
gia dd dé xudt cic phuong phdp sit dung may mé phong statoergometr dé tap
luyén sirc co co tinh gidng nhu khi chiu qud tai bay dau - chau nhiam gitip co thé
thich nghi voi trang thai qua tai bay [8, 9].
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Bang 1. Thay dbi Vps va RI trong qu4 trinh thuc hién
nghiém phép statoergometric & nhém nguoi Nga (M £ m, n = 15).

Pong mach Chi s6 Khong taii O mirc 280kg Phiit thir 1 sau chiu tai

Pong mach  Vps,em/s 38217  403%4,0 50,4 +3,4%
khoeo phai RI 0,95+0,02 097 +0,04 0,75 £ 0,03%*
Pong mach dui  Vps.cm/s  688+52 60,3 +3,8% 91,1 + 8,9%
nong phai RI 0,90 £0,02 0,98 +0,01%* 0,73 +0,01%*
Pong mach  Vps,cm/s 1336 £8,8 113,6+8,2%* 153,7+ 13,6
canh chung tréi RI 0,84 £0,02 0,72 +0,02%%* 0,94 + 0,01%*

(*p <0,05; **p <0,01; ***p <0,001)

Chiing t6i da lya chon gid tri Vps va Rl ctia 12 hoc vién phi cong Viét Nam c6
thé trang va c6 két qua tap luyén trén mdy statoergometr cao nhét dé so sanh cic
thong sb trude va sau khéa tip luyén do & cic hoc vién ndy cé nhiéu dic diém
ndi bat hon. Bién thién chi s6 Vps va RI trude va sau dot tdp luyén dugce phan
tich ¢ hinh 3 va bang 2.

140
120
100

80

bong mach khoeo Pgng mach dui néng DBong mach
dui ndng
OTrroc tap luyén @ Sau tap luyen

Hinh 3. Thay d6i Vps (cm/s) trong qud trinh thuc hién nghiém phép statoergometric
trude va sau khoéa tp luyén ¢ nhém Viét Nam (M £ m, n = 12).
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Bang 2. Thay dbi chi s6 RI trong qud trinh thyc hién nghiém phdp
statoergometric trude va sau khoéa tap luyén ¢ nhém Viét Nam (M £ m, n = 12).

Pong mach Thoi diém Khong tai O mirc 280kg Phut t,h y 1
sau chiu tai
Pongmach  Truoctipluyén 094+004 087004  095%004
khoeophdi  gaytapluyen  096+0,03 0,88+0,06 0,93 +0,05
bong mach dui  Trudc tap luyén 0,88 £0,06 0,94 £ 0,04 0,76 £ 0,06
nongphai o pluyen 0914004 092+£003 077 +0.06
DPong mach Trudc tap luyén 0,87 £0,04 0,73 £0,05 0,92 +0,04
canhchung rdl o apluyen  0.85£003 0704004 094 %002
Sau dot luyén tap trén mdy (p < 0,01), Vps DM canh chung tang

statatoergometr, trang thai tinh than va
thé chét cta nguoi tap di quen va thich
nghi hai hoa voi trang thdi ging sic
trong qud tai bay. Strc co co tinh va su
déo dai tang, nhip tho déu, khong con
vOi vang, chimg to trang thai tinh than
6n dinh hon trude. Su co co dé ép lén
mach mau nhip nhang theo ting cap do
yéu cau cia bai tip. Voi sd luong bai
tap 12 10 luot va thoi gian tién hanh tir
2 - 4 tudn da cai thién tinh than va stc
khoe r5 rét. Khi so sanh chi sb RI trudc
trong va sau giai doan luyén tap thiy
RI gin nhu khong thay doi. Trong khi
do6, Vps & DM dui va khoeo ¢ cac thoi
diém trudc, trong va sau khi 1am

nghiém phdp statoergometric giam

hon so véi trude qua trinh tap luyén (p
< 0,05). Piéu nay c6 thé giai thich 1a
do nguoi tap dd c6 sy chuan bi vé tinh
than va st dung luc dap chan dé co co
chi dudi va co bung vira du dé déap tng
vGi yéu cdu cia ting cdp do dan dén
khong huy dong du thwra strc luc hay
nang luong du trit cta co thé. Ngoai ra,
thé ¢6 sy diéu hoa cla hé than kinh
trung wrong va ngoai vi ddi véi truong
luc mach mau nén téc d6 dong chay
tam thu toi da giam & cac PM chi dudi
va tang ¢ DM canh chung. Su thich
nghi d6 dd dugc thiy 16 & cdc thay dbi
téc do dong mdu sau qud trinh tap trén
mady md

phong qua tai bay

statoergometr.
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KET LUAN

Nghién ctru st dung phuong phép
khao sdt bang siéu 4m Doppler céc chi
s& Vps va RI DM chi duéi va DM
canh khi tién hanh kiém tra sirc co co
tinh tao ra trong qud trinh thyc hién
nghiém phdp statoergometric. Su thay
doi Vps va RI ¢ tung vi tri (dong mach
dui: Vps giam, RI tang; dong mach
khoeo: Vps tiang, RI khong dbi; dong
mach canh chung: Vps, RI gidam) va
ngay sau khi thyc hién nghiém phap,
Vps va RI bién d6i 16n ¢ ¥ nghia. Céc
bién d6i phan anh sy tii phan bd dong
mdu co thé thong qua gidam luu luong
xudng chi dudi va ting dong chay 1én
ndo giéng nhu trang thdi phi cong quin
su chdng lai qué tai bay dau - chau. Tir
d6, giip phi cong quin sy han ché
nguy co bi mat y thic trong khi bay.
Chi s6 Vps va RI trudc, trong va sau
nghiém phap statoergometric & nhom
nguol Viét va nguoi Nga khong khac
biét c6 y nghia thong ke.

Sau khéa tap luyén, chi s6 Vps déu
giam & céc giai doan cho thiy kha
ning thich nghi va diéu hoa da gitp
viéc st dung nang lugng dy trir hi¢u
qua hon trudc.

Loi cam on: Ching t6i xin chén
thanh cam on cdc ddng nghiép tai
Khoa Y hoc hang khong vii tru, Hoc
vién Quan y SM Kirov Lién bang Nga
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da gidp ching t6i thuc hi¢n nghién ctru
nay. Chiing tdi cam két khong c6 xung
dot loi ich trong nghién ctu va khong
nhan bét ctr mot su tai trg nao.
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