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NGHIEN CU’U MOT SO CHIi SO TIM MACH CUA PHI CONG QUAN SU VIET
NAM O PO CAO 5000M MO PHONG

Nguy&n Nam Thanh'*, Nguyé&n Hai Pang', Nguyén Minh Phwong®”
TOM TAT

Muc tiéu: Mo ta sw bién dbi mot sé chi s6 tim mach trong diéu kién thiéu oxy & dé cao
5000m mé phdéng & phi céng quén sw. Phwong phdp: Nghién ciu mé ta cét ngang, theo doi
céc chi sé tim mach gém tan s6 mach, murc bdo hoa oxy méu ngoai vi (SpO;), huyét ép téi da
(HATD), huyét ap tbi thidu (HATT) va huyét &p trung binh (HATB) & 97 nam phi c6ng quén si.
Két qua: Tan s6 mach: luc nghi ngoi: 72,24 + 8,76 ck/phit; & do cao 5000m: tan sé mach cao
hon ¢6 y nghia théng ké so véi luc nghi ngoi (p<0,01), ngay sau thi nghiém: cao hon so véi
truée ther nghiém (p<0,01). HATP: luc nghi ngoi: 124,1 + 9,58 (mmHg); & dé cao 5000m: téng
Ién & phat thir nhat: 132,95 + 10,29 (mmHg) va gidm tee phat thee 15 (p< 0,01), sau thie nghiém
thap hon so véi trwée thir nghiém (p< 0,01); HATT: luc nghi ngoi 80,75 + 7,63 (mmHg), & d6
cao 5000m: téng Ién & phut thir nhat: 132,95 + 10,29 (mmHg) va gidm tir phat thir 15 (p< 0,01),
sau thir nghiém thdp hon so véi trwéc thie nghiém (p< 0,01); HATB: luc nghi ngoi 95,2 + 7,5
(mmHg), & d6 cao 5000m: téng Ién & phut thir nhéat: 132,95 + 10,29 (mmHg) va giam ter phat
thir 15 (p< 0,01), sau thir nghiém thap hon so véi truée thie nghiém (p< 0,01). SpO2: lic nghi
ngoi: 98,67 + 0,55 (%); & dé cao 5000m: SpO, gidm dén va duy tri ttr phat thie 10 (p < 0,01 so
véi thoi diém truée thir nghiém), ngay sau thie nghiém: khéng cé sw khéc biét so véi truée thiy
nghiém (p>0,05). Két luan: C6 sy thay déi céac chi sé tim mach & dé6 cao 5000m mé phéng &
phi céng quén sw Viét Nam.

Tur khéa: chi sé tim mach, phi cong quén sy, dé cao 5000m.

1. DAT VAN BE Thiéu oxy la yéu t6 nguy co hang dau de
doa an toan bay. Khi kham tuyén, gidm dinh
strc khée PCQS, danh gia mirc do thich nghi
vGi tinh trang thiéu oxy la rat can thiét. Budng
gidm ap la cdng cu md phdng tinh trang thiéu
oxy & cac do cao khac nhau, gilp cac bac sy
YHHK danh gia sy thich nghi cta dbi twong,
qua dé danh gia sw phi hop vé strc khde voi
nghé nghiép bay. Piéu 1& Giam dinh Y khoa

Phi céng quan sy (PCQS) la dbi twong
dac biét, c6 méi trwdng lao doéng dac thu,
chiu anh hwdng ctia nhiéu yéu td bat lgi tac
dong lén chirc nang co thé, nhw thiéu oxy,
giam ap, qua tai gia tdc, tiéng on, rung xoc,
cang thang than kinh tam ly... Trang thai
strc khdée cla phi cong néi chung, hé tim
mach néi riéng cé lién quan tryc tiép dén e T N
kha nang dap (ng véi cac yéu tb bat loi  Knong quan (2014) quy dinh vige ther nghiem
trong hoat dong bay, kha nang hoan thanh thieu oxy & do cao 5000m md phong doi voi
nhiém vy va dam bao an toan bay [4]. dbi twong kham tuyén dao tao PCQS va giam
dinh dijnh ky strc khde PCQS [1], [3], [4].

Nghién ctru dwgc tién hanh véi myc tiéu:
mo ta sy bién ddi mot sb chi sé tim mach &
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Phong khong - Khong quan (Quéan ching
Phong khong - Khdng quan) (PKKQ), thi
gian tr thang 1072017 8én thang 8/2018.

* Tiéu chuén lpra chon: PCQS Viét Nam,
dang thyc hign nhiém vy bay thudng xuyén,
trén cac loai may bay quan sy, ty nguyén
tham gia nghién ciru.

* Tiéu chudn logl trir: Dbi twvong méc cac
bénh cAp tinh; mét modi, mét ngd ngay hdm
trudre; vi pham ché a9 &n, ngl, nghi trude thr
nghi@m, trong ngay da 1am cac xét nghiém
adng sure, Iy dich vi, choc do, ndi soi hodc
chup da day, quay ghé ...; khdng ty nguyén
tham gia nghién ciru.

2.2. Phuong phép nghién ciru

* Thiét ké nghién ciru: Tibn clru, theo dbi
doc.

* Cédc chi s6 nghién ciru:

- Thn s6 mach (1An/phit)

- Ty 1& bio hda oxy mau ngoal vi: Sp0O2
(%).

- Huyét ap tbi da - HATD (mmmHg), tbi
thidu - HATT (mmHg), trung binh - HATB
(mmHg)

* Phuong phap xac dinh cac chi sé
nghién coru:

- Tham kham lam sang va xét nghiém: Quy
trinh giam dinh PCQS dwoc md ta tai Didu 18
Giam dinh Y khoa Khoéng quan (2014). Huyét
ap dong mach luc nghi duwec do bang phuong
phap Korotkoff, nhip tim, chiéu cao va can
nang do theo phuong phap chuan [1)

- Nghiém phap thiéu oxy ¢ dd cao 5000m
mob phong:

+ Chuén bj @bi tuong: dbi tugng dugc
nghi ngoi truvéc @6 it nhét 12 tiéng, khéng sir
dung thubc hoac cac chét kich thich, khéng
thyc hién cac nghiém phap géng sic, dugc
phd bién quy trinh thir nghiém va déng y tham
gia thir nghiém.

+ Khoi ddng bubng giam ap, dua ap suét
trong bubng xuéng tuong duong 49 cao
5000m mé phéng véi van tbc giam ap quy
chun theo d6 cao la 15 mvs. Duy tri 60 cao
5000m trong 20 phat, thu thdp cac chi sb
nghién cru. Sau 20 phit dua bubng vé 0 m
véi véan téc gidm ap quy chuan theo @9 cao 15
m/s. Két thic, dua dbi tugng ra khéi budng,

hoan tAt qué trinh kidm tra theo quy trinh déng
thdi thu thdp céc chi sb nghién cru.

Thiét bj sir dung dé tao ra dé cao 5000m
md phdng 1a budng gidm 4p HPO 6+2.

- Theo ddi cac chi s tim mach:

+ Sir dyng hé théng theo ddi lién tyc
IntefiVue MX70 (Phillips), by cam bién dugc
@4t trong budng gidm ap, man hinh va nit
Gidu khién dat ngoai budng giam ap.

+ Cac chi sb tim mach bao gdm mach,
ndng dd bdo hda oxy méu théng béo lién tyc
theo théi gian thyc, céc chi tidu huyét ap téi
da, tdi thidu va trung binh dugc danh gia theo
chu ky 5 phit1dn hodc theo thdi diém do béc
sy quyét dinh.

+ Céc thoi didm danh gia: Ngay truéc khi
bat ddu I1&n cao; thdi didm phut du tién, phat
thir 5, phat thar 10, phat the 15 va phut thar 20
& dd cao 5000m; th&i didm két thac thir
nghi¢m.

+ Gia tri huyét 4p trung binh duwoc tinh
theo cong thirc: HATB = (HATD-HATT)/3 +
HATT. DBon vi tinh: mmHg [1]

2.3. Xir ly s liéu

Gia tri clia cac chi sé nghién clru sé dugce
trinh bay duwéi dang trung binh va do léch
chuén. So sanh trung binh cac chi s gia
cac thoi diém st dung Pair T — test trén
chuong trinh SPSS.

2.4. Pao dirc nghién ciru

Cac phi cong quan sy dugc théng bao rd
vé chuong trinh myc tiéu nghién ctu. Sy
tham gia nghién clru hoan toan tinh nguyén
va khong chiu bat ky sy ép budc nao. Cac
thdng tin thu thdp chi danh cho muyc dich
nghién cru va khéng ding cho bat ky myc
dich nao khac.

3. KET QUA VA BAN LUAN

3.1. Pic diém chung déi twong nghién
clru

Tudi trung binh PCQS Ia 36,06 + 7,15
(nam), chd yéu 1a Ikra tudi trén 30 tudi, chiém
78,3 %. Sb gi¢ bay trung binh 1a 712,09 =
408,37 gio. PCSQ c6 sb gior bay 500-1000
gior chiém ty 12 I6n nhét (51,6%).

3.2. Bién ddi cac chi tiéu sinh ly tim
mach & d¢ cao mé phéng 5000m
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Mé&u dwoc cung cap oxy théng qua qua
trinh hd h&p va trao ddi khi tai phdi, sau dé
chung dwoc tim co bép dwa dén mé va cac co
quan ngoai vi. Thiéu oxy lam gidm &p lwc

riéng phan oxy trong khi thd, giam ndng do
oxy hoa tan trong mau va dan dén cac thay
ddi tudn hoan & mdrc d6 toan thé ciing nhuw
cuc bd [4], [5].

Bang 3.1. Tudi, phan bd tudi, chidu cao, can ning va gi¢ bay ctia PCQS

Chi tiéu danh gia

PCQS (n=97)

Tudi, ndm

36,06 + 7,15

Phan bd tudi (n,%)

< 30 tudi 21 (21,7 %)

30-40 tubi 45 (46,4 %)

> 40 tudi 31(31,9 %)
Chiéu cao, cm 171,17 £ 4,27
Can nang, kg 73,15+ 6,42

S6 gi& bay trung binh, gi®

712,09 + 408,37

Phan bd theo gi® bay

< 500 giy 30 (30,9%)
500 — 1000 gior 50 (51,6%)
> 1000 gio 17 (17,5)

Bang 3.2. Két qua khao sat bién di tAn sé mach

o ] O d6 cao 5000m Ngay sau

Matgat  Ngay trwoe —r——m o — bt — Phut thir

(nghi thir nghiém . 2 5 Phut thoy . 3
ngoi) (1) 2) ther 1 thr 5 the 10 15 (6) ther 20 nghiém

(3) (4) (5) (7) (8)
72,24 81,46 91,64 94,44 94,32 93,97 92,97 78,63
t + + + + + i +
8,76 10,68 11,21 11,34 11,66 12,36 11,08 9,97

P2-1, 8-1< 0,01; P3.2<0,01; p4.3, 5.3, 63, 7-3 <0,01;

Tan sb6 mach trung binh ctia PCQS ngay
trwéc thir nghiém cao hon luc nghi ngoi co y
nghia thdng ké (p<0,01); tai th&i diém phut
ther 1 & d6 cao 5000 m cao hon ngay trwéc
th&r nghiém va luc nghi ngoi (p<0,01); tai cac
thoi diém phat they 5, 10, 15 va 20 & do cao
5000m cao hon thdi diém phat the 1
(p<0,01). Nhw vay, tdn sé mach ting ngay
trong qua trinh I1én cao va cé xu huéng tang
trong qua trinh duy tri 3 cao 5000m. Ngay
sau thir nghiém, tdn s6 mach phuc hdi song
tdng nhe vai thoi diém ngay truwdc thie nghiém
(p<0,01).

Két qud nghién clru phu hop véi cac
nghién clru khac cla cac tac gia da dugc
cdng b, bién dbi tAn . Trong didu kién nghi
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ngoi, khi d§ cao dat téi 6000-8000 ft tim phan
&ng thich nghi bang cach ting tAn s ngay
lap tirc. O' 0 cao 15000ft, tAn s tim tdng
trung binh 10-15% so véi diéu kién mwe nwéc
bién va & do cao 25000ft, tAn sb tim tang dén
20-25%. Bén canh dé, cac th¥ nghiém thiéu
oxy d6 cao déu nhan thay, cé sy thay doi vé
mach ngay trwéc thtr nghiém, do déi twong
thtr nghiém trai qua trang thai cing thang tam
ly 1am t&ng nhip tim mdc du chwa xuét hién
tinh trang thiéu oxy dd cao, tuy nhién mirc do
bién ddi nhip tim khéng nhiéu, trong nghién
clru nay, nhip tim trung binh cla ddi twong
nghién ctru tai phat thi 1 & d6 cao 5000m
cao hon tai thoi diém ngay trwédc thir nghiém
[4], [6].
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Bang 3.3. Két qua khao sat bién adi huyét 4p nhém nghién ciru

Mt Ngay O dd cao 5000m Ngay
truére
PCQS (:::ﬂ At Phit  Phat  Phat  Phat  Phat f::
(v=87) o) nghiém thir thir thir thir the e
103 5(4 10(5) 15(6)  20(7
(1) 2) (3) (4) (5) (6) (7) (8)
1241 134,97 132,95 130,71 12886 122,46 124,55 122,41
HATD < + b 4 - - 3 k4 t +
9,58 8,73 1028 1075 1143 1364 11,97 11,62
P P2.1,81 < 0,01; P32 < 0,01; Ps3536373< 0,01;
80,75 8304 8266 798 7847 7600 76,78 77,66
4 + + + b - - 3 +
HATT 763 827 913 814 863 998 836 824
P P21,84 <0,01; P32<0,01; pe3sieara<0,01;
95,20 100,34 9942 96,77 9526 91,48 92,70 92,57
+ i 4 * + b 4 + b 4
HATS 7,50 778 823 8,32 887 10,08 880 9,00
P P2.1.81 <0,01; p3.2<0,05, ps3s3eaza<0,01;
Bang 3.4. Két qua khao sat bién ddi SpO, nhém nghién ciru
O dj cao 5000m Ngay sau
th':f:y';’:mé °( ;) PPGUENG PhGtthG PhGtthG PhGtthG Phatth thir nghigm
9 1(2) 5(3) 10 (4) 15(5) 20 () (7)
98,67 84,47 78,04 75.99 74,64 74.73 97,07
* * b o + * * +
0,55 3,34 4,82 5,49 5,51 6,27 1,42

P2.1 <0,01 ; p7.1> 0,05; P32 .425262<0,01;

Trong nghién clru ndy, cac chi sé HA cia oxy. Ngay sau thlr nghiém, cac chi s6 HA
dbi twong thir nghiém tai thoi diém ngay dugc phyc hdi, tuy nhién cé xu hwéng thép
truérc thir nghiém tang cé y nghia théng ké so  hon so vai thai diém nghi ngoi (p<0,01).
voi thoi diém nghi ngoi (bang 3.3), cé thé 1a MGt trong cac co ché thich nghi véi thiéu
d4u hiéu cla cang thing thdn kinh tam ly oxy cap la tiét NO tir céc té bao thanh mach
ngay truée thir nghiém cla d@bi tugng. Ngay —mau, dudi tac dong clia cac thy thé hoa hoc.
tai phit thir 1 &@ d¢ cao 5000m, cac chi sé HA ~ Téang tiét NO dan dén gian mach ngoai vi va
ting so v&i thoi diém nghi ngoi, sau @6 tai cac  thay @di cac chi s6 HA. Trong nghién ciru nay,
thoi diém khao sat con lai, cac chi sé HA c6 quan sat & d cao 5000m, cac bidu hién gian
xu huéng gidm 6 ¥ nghia théng ké so voi  Mach cé thé xdy ra & thoi diém khoang ti
phit thir nhat, Nhiing bién ddi nay cho théy PhUt th 15 dén phut thir 20 cla thir nghigm
phan (rng v6i thiéu oxy chp cla hé théng tim va‘gla rt‘r.l‘cac (;hl s6 HA tal'l.hC'YI dlerr} ngay sau
mach & ngay giai doan dau tai ¢ cao 5000m. thuK"é% igm th h‘.’_h"", so Vi lic nghi ngoi.
Tai cac thoi didm phat thir 15 va 20, céac chi qua nghién ctru khong ¢4 sy khac bigt

p i3 " 4 i vOi cac nghién clru cla cac tac gid khac,
sb HA giam thap hon c6 y nghia thdng ké so trong 46 cAc chi s& HATD. HATT va MATB

v6i phit thir 5 va 10, c6 thé Ia ddu hiéu 0la  4,0¢ theo dsi d& danh gid v& phan (g VO
tinh trang gi@n mach ngoai vi va thich nghl thiéu oxy cp va sy thich nghi véi thidu oxy
cia hg thdng tim mach véi tinh trang thiu g4 cao cla hé théng tim mach [2], [4].
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Nong do bdo hda oxy mau dong mach co
sy bién ddi rd rét theo thdi gian & dd cao
5000m, cac thoi diém phat ther 10, 15 va 20
Sp0O2 thap hon c6 y nghia théng ké so voi
thoi diém phut thir 1 va thoi diém ngay trwéc
thtr nghiém. Céac thoi diém phat the 10, 15,
20 gia tri SpO2 khéng c6 s bién dbi dang ké,
do d6 c6 thé xac dinh co thé thich nghi véi
tinh trang thiéu oxy ngay tir phut th& 10 cta
thtr nghiém va duy tri dén phat tha 20.

4. KET LUAN

Theo ddi doc cac chi sb6 tim mach & 97
nam phi cong quan sy (PCQS), tudi trung
binh 36,06 + 7,15 (nd&m), sé gi®@ bay trung
binh la 712,09 + 408,37 gi® dwoc thir nghiém
thiéu oxy d cao mé phdng 5000m trong
Budng giam ap HPO 6+2, két qua cho thay:

- Tan s mach: Luc nghi ngoi: 72,24 + 8,76
ck/phat; O d6 cao 5000m: tAn sd mach cao
hon c6 y nghia théng ké so v&i lic nghi ngoi
(p<0,01); Ngay sau thtr nghiém: cao hon so
voi trwée thir nghiém (p>0,05).

- HA t6i da: Lac nghi ngoi: 124,1 + 9,58
(mmHg); O d6 cao 5000m: Tang Ién & phut
ther nhat: 132,95 + 10,29 (mmHg) va giam tir
phut the 15 (p< 0,01); Sau thtr nghiém thap
hon so v@i trwée thir nghiém (p< 0,01).

- HA téi thiéu: Lac nghi ngoi 80,75 + 7,63
(mmHg); O d6 cao 5000m: Tang Ién & phut
thir nhat: 132,95 + 10,29 (mmHg) va gidm to
phat thr 15 (p< 0,01); Sau thir nghiém thap
hon so véi trwéc thte nghiém (p< 0,01).

- HA trung binh: Luac nghi ngoi 95,2 + 7,5
(mmHg); O d6 cao 5000m: Tang lén & phut
th& nhét: 132,95 + 10,29 (mmHg) va giam ti
phat the 15 (p< 0,01); Sau thir nghiém théap
hon so véi trwdc thlr nghiém (p< 0,01).

- Mirc bdo hdéa oxy mau ngoai vi: Luc nghi
ngoi: 98,67 + 0,55 (%); O dd cao 5000m:
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SpO2 giam dan va duy tri tir phat thee 10 (p <
0,01 so v&i thoi diém trwéc thlr nghiém);
Ngay sau thir nghiém: khéng cé sy khac biét
so V@i trwdc thlr nghiém (p>0,05).
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SUMMARY

RESEARCH SOME CARDIOVASCULAR INDICATORS OF
VIETNAMESE MILITARY PILOTS AT STIMULATED HEIGHT OF 5000M

Nguyen Nam Thanh', Nguyen Hai Dang'. Nguyen Minh Phuong’
! Air Defence - Air Force Medical Institute
? Vietnam Military Medical University

Objective: determinating the cardiovascular indexes of Vietnam military pilots at hypoxia
condition of 5000 m. Methods: descriptive cross-sectional study, observation of cardiovascular
physiological indicators including: pulse rate, saturation of peripheral oxygen (Sp02), systolic,
diastolic and mean arterial pressure among 97 male military pilots. Results: Pulse rate at rest
was 72,24 £ 8,76 rpm. Pulse rate of pilots at 5000m height was higher than that at rest,
statistical significance (p=<0,01), there was no difference in pulse rate at right after experiment
compared to before experiment(p<0,01). Systolic blood pressure at rest was 124,1 + 9,58
mmHg. At 5000m height, it increased at 1st minute: 132,95 + 10,29 (mmHg) and decreased
from 15th minute (p=< 0,01), Systolic blood pressure after experiment was lower than that before
experiment (p< 0,01). Diastolic blood pressure at rest was 80,75 + 7,63 mmHg. At 5000m
height, it increased at 1st minute: 132,95 + 10,29 (mmHg) and decreased from 15th minute (p<
0,01). Diastolic blood pressure after experiment was lower than that before experiment
(p<0,01). Average blood pressure at rest was 95,2 + 7,5 (mmHg). At 5000m height, it increased
at 1st minute: 132,95 + 10,29 (mmHg) and decreased from 15th minute (p< 0,01). Average
blood pressure after experiment was lower than that before experiment (p<0,01). SpO2 at rest
was 98,67 0,55 (%). At 5000m height, SpO. dropped gradually and maintained from 10th
minute (p < 0,01, compared to it before expenment). There was no difference in SpO2 between
al before and right after experiment (p>0.05). Conclusion: There are changes of
cardiovascular index at stimulated height of 5000m in Vietnam military pilots.

Keywords: military pilots, cardiovascular indexes, simulated height 5000 m
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