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Abstract:

Decompresszon sickness is a common
occupational disease among divers, with
high mortality and disability rates. It occurs
when divers working in deep seas or submariners
in distress ascend too quickly. In cases of rapid
decompression, gases, primarily nitrogen, form
large air bubbles in the blood and tissues, causing
acute bodily injury known as acute decompression
sickness or Caisson's disease. Decompression
sickness manifests differently depending on the
extent of formation, location of accumulation, and
size of the air bubbles. It can be mild or severe.
Mild cases include: general weakness, fatigue,
muscle weakness, muscle and joint pain, headache,
dizziness or lightheadedness, abdominal pain, chest
pain or cough, and shock. Severe and very severe
cases: symptoms appear early and progress rapidly
due to the presence of many large air bubbles in
the blood vessels, completely blocking major blood
vessels and causing serious lung damage such
as pulmonary edema, pulmonary embolism, lung
collapse, leading to respiratory failure and death.

The main and most effective treatment for
decompression sickness is Hyperbaric Oxygen
Therapy, usually performed in a device called a
Hyperbaric Oxygen Chamber. In the Hyperbaric
Oxygen Chamber, the victim breathes 100% pure
Oxygen in a high-pressure environment. Hyperbaric
Oxygen Therapy helps to release trapped air
bubbles in the blood and body tissues, dissolve
blockages caused by air bubbles, and expel trapped
gases from the body through the lungs. To prevent
decompression sickness, it is important to adhere
to procedures during decompression, enhance
protective equipment, and regularly practice escape
procedures from a submarine during a shipwreck.
Prompt treatment of decompression sickness victims
is crucial, contributing to a reduction in injury and
mortality rates for divers, submariners, and those
working in high-pressure conditions and breathing
compressed air.

Keywords: Acute decompression  sickness;
Occupational decompression sickness, Treatment of
occupational decompression sickness;, Hyperbaric
oxygen therapy.

1. Pit van dé

Bénh giam ap (Decompression S1ckness) la tinh
trang bénh ly xay ra khi co thé tiép xtic voi su thay
doi ap suét moi truong qua nhanh, thuong gdp nhat
khi di chuyén tir méi truong ¢é ap suat cao (nhu thg

lan & dudi nuoc sau) Ve mai trudng co ap sudt thip
hon (nhu mét nuéce bién).

Theo Quyet dinh s6 167- BYT/Qb ngay
04/02/1997 cua B truong Bo Y t€, bénh giam ap
dugc xac dinh 1a mot trong cac bénh nghé nghiép
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dugc huong ché d6 bao hiém & Viét Nam. Bénh giam
ap xuat hi¢n ¢ nhiing nguoi lam vige trong diéu kién
ap sudt cao, hit tho khong khi nén. D6 1a nhiing thg
lan, nguoi lam viéc trong cac thung ky thudt nam sau
dudi nudc va hit thé khong khi nén, cac thuy thu tau
ngam thoat hiém khi tau bi ddm hay lam viéc bén
ngoai tau trong hanh trinh dudi long bién.

2. Bénh giam ap la gi?

Bénh giam ap 1a mot bénh nghé nghiép thuong
gap ¢ tho lan, voi ty 1€ tu vong va thuong tat cao.
Bénh xay ra khi tho 1an lam viéc ¢ vung blen sau
hodc thuy thu tau ngam khi tau bi nan, ho troi 1én
khoi mat nudc qua nhanh. Tho 1an thu:(mg su dung
binh du’ong khi nén, khong chi c6 Oxy, ma con chira
khi Nito va Heli, hai loai khi nay la khi tro nén c6
thé Xuyén qua cac mang té bao va di vao cic mod cia
co thé sau khi duoc hit vao. Theo dinh luat Henry,
lugng khi hoa tan trong chat long ty 1€ thuan voi ap
sudt riéng phan cta chat khi ¢ trang thai can bang
v6i chat long d6. Nhu Vay, khi tho 1an 1an cang sau
dudi nude thi ap suit cang cao nén luorng khi tro
(Nito va Heli) hoa tan trong co thé cang nhleu Do
ho troi 1€n khoi mat nude qua nhanh, su thay doi ap
sut dot ngot nay khién cac khi tro, cha yeu la khi
Nito, v6n di hoa tan vao mau va mo6 dudi ap sudt
cao, khong kip khuech tan ra khoi co thé mot cach
an toan qua ph01 do Vay da hinh thanh céc bot khi
trong, mach méau va m6. Nhitng bot khi nay 6 thé
gy tac nghen mach méu do khi va chén ép mo, day
than kinh gy ra mot loat cac tri¢u ching da dang
anh huong dén nhidu hé co quan khéac nhau. .

Bénh giam ap xdy ra khi thg 1an hodc thuy thu
tau ngam ngoi 1én qua nhanh dan téi 4p suat riéng
phan chat khi tro glam nhanh theo va khong kip hoa
tan luorng khi du vao mau dé dén phdi thai ra ngoa1
ket qua khi tro du bi tich tu lai trong cac moé cua co
thé. Ma khi tich tu ¢ Vung nao thi gay tri¢u chung
hoac ton hai ¢ vung do va dong thoi chang c6 thé
di chuyen theo mach mau tdi cac co quan gay tac
mach (tic dong mach do khi), dac bi¢t nguy hiém
néu tich tu & ndo cé thé gay thiéu mau cyc b (giam
Iuu lugng mau) hodc nhoi mau (ngung hoan toan luu
luong mau) ¢ cdc mo, & tuy song thi gay li¢t chi hogc
ti€u tiéu khong tu chu, & phoi 6 thé gay thuyén tic
phoi dan téi tir vong nhanh chong néu khong duoc
can thiép k1p thoi. Muac do nghiém trong cua bénh
phu thudc vao sé lugng, kich thudc va vi tri cua cac
bot khi hinh thanh khi co thé bi giam ap dot ngot.

Bénh gidm ap co thé xay ra ¢ phi cong, khi cabin
may bay bi hé do 16i 1 ky thuat hodc khi may bay lay
d6 cao qua nhanh, dan dén thay doi dot ngot khi ap
(giam khi ap). Phan 16n cac khi (cha yéu la n1t0)
khuech tan trong mo bao khong klp duara ngoal co
thé, ma dugc dwa tré lai mau ~va tao thanh cac bot
kh1 o trong mau va trong mo t6 chiic, gay ra cac ton
thuong cap tinh cho co thé goi 1a bénh giam ap cip
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tinh, de dga tinh mang cua phi cong.
3. Co ché bénh sinh ciia bénh giam ap

Khi ¢ mat dat, mit bién, co thé chiu tac dong cua
ap suat khong khi 1a 1 atmosphere (viét tat la atm)
tuong duong 760 mmHg. Vi diéu kién ap suat nay,
con nguorl sinh hoat, lam vi¢c binh thuong Khi &
trong nudc, co thé phai chiu tic dong cia ap suit cao
do moi truong nudc, muc tac dong tang dan theo do
sau ct nudc. O dudi nude sdu co ap sudt cao, khong
khi hit vao phdi (qua ong dan khi hay qua binh thd
khi ldn) cling c6 4p luc cao tuong ung. Theo dinh
luat Henry, khi hit thd vao co thé s& khuéch tan vao
mau, dich thé va cac mo, ty 1& thuan voi ap suat riéng
phan trong hon hop khi h1t vao.

Trong diéu kién ap suit binh thuorng, luong khi
oxy va cacbonic ¢6 trong mdau, dich gian bao va
mo vdi ty 1€ ty nhién nhét dinh. Khi co thé & trong
moi truorng ap sudt cao, luong khuéch tan bio hoa
cua céc khi do6 trong mau, dich gian bao va cac mo
s tang 1én. Truorng hop hit thé hon hop khong khi
nén trong cac may tho cua tho 1an, cung vOi 0Xy va
cacbonic, cac khi tro nhu nito, heh cung khuéch
tan, tich iy trong mau, dich gian bao va cac mo cua
co thé tuong u’ng voi ap suat co thé dang chiu dung
(6 moi truong ap suat 1 atm, lugng nito hit tho s€
khuéch tan trong co thé khoang 1 lit, khi ap suit ting
lén 2 atm, lugng nito bao hoa s& tang Ién khoang 2
lit). Khi co thé chuyen dan dan tor moi truorng ap suat
cao vé moi truong ap suét thap (g01 la qué trinh giam
ap) su khuéch tan hoa tan cta cac khi xdy ra theo
qua trinh ngugc lai, cac khi s€ duge dua tr¢ lai mau,
thai bot ra ngoai qua ho hip ¢ ph01

O nhing ngum phai lam vigc thuong xuyén thoi
glan dai trong mdi truong ap suat cao va hit thd khi
nén, tinh trang khuéch tan, tich lily va tao cac bot khi
nho Nito, Heli, Cacbonic, Oxy... kéo dai s& gay ra
nhung blen doi vé ly hoc, hoa hoc sinh hoc va tao
ra cac ton thuong & cac mo, dan dén bénh giam ap
man tinh. Bénh thuong xdy ra ¢ nhitng thg lan hodc
nhung nguou lam viéc trong cac thung k¥ thuat nam
sdu dudi nude, the hdn hop khong khi nén véi tudi
nghé trung b1nh trén 1 nam.

Trong truong hop qua trinh giam ap xay ra qua
nhanh, cac khi, chu yeu la nito, s€ tao thanh cac bot
khi 16n trong mau va mo, gay ra cac t6n thuorng cap
tinh cho co thé, goi l1a bénh giam ap cip tinh hay
bénh Caisson.

4. Biéu hién ciia bénh giam ap
Bénh giam 4p co cac biéu hién khic nhau tiy
thudc vao muc do tao thanh, vi tri o dong va kich

thudce cac bot khi. Bénh giam ap c6 thé xay ra & thé
nhe va thé ning.

Cac tri¢u chung thuong gdp cua bénh gidm ap &
thé nhe bao gom: suy nhugc co thé, mét mai, yéu co,
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dau co va khop, dau déu, chong mgt hodc choang,
dau bung, dau nguc hodc ho, soc. Dau hi¢u dau tién
thuong gip 1a dau & nhiéu noi trén co thé, co cac con
dau cép tinh dir doi ¢ cac xoang (do chenh Iech & ap
suat khi ngoi tir dudi nude sau, khong khi de ép vao
cac xoang) dau va cam g1ac nhoi bubt & khop g01
khop co tay, khop ba vai, khép hang Pau rang va
dau am i trong co. Rach, thing mang nhi gay chay
mau tai cling 1a triéu chung thuong gap.

Cac tri¢u chung thuorng gdp cua bénh giam ap
& thé ndng va rat nang: cac tricu ching xuat hi¢n
som, dién bién nhanh do c6 nhiéu bot khi 16n trong
mach mau, lam tac hoan toan cic mach mau 16m,
gdy ton thuong nghiém trong & phdi nhu phu phéi,

tic nghén dong mach phdi, xep phéi dan dén suy
hé hap va tir vong. Bénh nhan c6 thé gap cac tri¢u
chung: dau that nguc, nh01 mau co tim, ton thuong
than kinh, tic mach ndo, r6i loan tuan hoan nio cip,
mat ngdn ngit, mat ngu kéo dai, cung khop, cir dong
kho, li¢t nhe nira ngum hodc li¢t nhe chi dudi, roi
loan thi giac, mat y thirc, hon mé va c6 thé tir vong.

Vi céac biéu hién 1am sang néu trén, neu khong
duoc dleu tri kip thoi, co thé dan den tén thuong
khong héi phuc, tham chi nguy hiém dén tinh mang
cua nhirng nguoi thuong xuyén phai ldn sdu dudi
bién hoac lam vi¢c trong mdi trudng cao ap, thd
khong khi nén.

Hinh 1. Tau quan y hién dai ciia Hai quan Viét Nam c6 thiét bi diéu tri bénh giam ap

Khéc véi bénh glam ap man tinh, bénh gidm ép
cap tinh thlrorng xay ra ¢ cac truo‘ng horp khéng tuan
thu quy trinh g1am ap khi noi tur rat sdu dudi nude
bién 1én mat nudc trong cac vy tai nan tau blen Bénh
¢6 nguy co tién trién rat ning néu co the bi nhiém
lanh do nudc bién va sirc khoe khong tdt, 1am cham
qua trinh giam bao hoa cac khi tro (Nlto Heh) va
cac khi Oxy, Cacbonic cta co thé. Sy g1am ap qua
nhanh s¢€ tao thanh céac bot khi trong m6é va mach
méu. Céc bot khi nho 1am tn thuong cac mé to chure
noi chung o dong Trong long mach, cac bot khi két
tu voi tieu cau, hong cau; bach cau va te bao ndi mo
tao nén cuc nghén gay tac mach, lam ton thu(mg t6
chirc co quan co the (co thé danh gia bang siéu am
mau Doppler) Céc biéu hién cua bénh giam ap cap
tinh c6 thé xuit hién ngay trong qua trinh giam ap
hodc mot thoi gian ngan sau do (1 - 2 gio). Vi vay,
khi ctru hd ctru nan trén bién, dac biét 1a khi ctru ho
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thuy thu tau ngim va truc vot tau bi dim, can phai
cap ciru nan nhan ngay sau khi dugc ctru vét 1én
khoi mat nude.

5. Piéu tri bénh giam ap

Theo co ché bénh sinh, de diéu tri bénh giam ap
cap tinh, viéc tao dicu klen dé g1a1 phong cac bot khi
& dong trong mau va trong cac mé co thé, 1am tan
cac cuc nghén do cac bot khi nito, cacbonic Va OXy,
dua céc khi r dong ra ngoal co thé qua duong phoi
la diéu rat can thiét, cAn uu tién hang dau. Pé diéu
tri, nan nhan bi benh g1am ap cap tinh phai duoc
nhanh chong dua tr¢ lai moi truong ap suat cao béng
li¢u phap oxy cao ap nham tao diéu kién cho cac khi
trong bot khi khuéch tan, hoa tan tr¢ lai vao mau va
cac dich thé ciia co thé, sau d6 dugc mau dua toi
phoi dé giai phong ra ngoai. Li¢u phap Oxy cao ap
dap tng nhu cdu nay. Thudc va cac phuong phap
khac khong 1am tan dugc bot khi nhat la cac bot khi
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l6n. Noi cach khac, Oxy cao ap la phuong phap dac
hiéu diéu tri bénh giam ap.

Trong li¢u phap Oxy cao ap (Hyperbaric Oxygen
Therapy - HBOT), bénh nhén dugc hit thd Oxy tinh
khiét ¢ ap luc cao.Trong budng cao ap, qua trinh
giam ap dugc thuc hién cham, dan dan theo bac
thang, cac khi hoa tan trong mau va dich t6 chirc
co thé s& khong tai tao lai cac bot khi, sy & dong

céc khi tai to chirc dugc giai phong, tinh trang tic
nghén mach do bot khi dugc khai thong. Hon nira,
trong khoang cao ap, ap suat rleng phan cta Oxy
cao tao diéu kién qua trinh giai phong Nito nhanh
hon. Dong thoi, Oxy gop phan cat dut cac qua trinh
bénh ly, gitp h01 phuc chuc nang hé than kinh cung
cac co quan khac ciia co thé. Pay 1a bién phap diéu
tri bénh giam ap hiéu qua va quan trong nhat, khong
¢6 bién phap nao khéc kha thi hon.

Hinh 2. May Oxy cao ap diéu tri bénh nhén giam ap cap tinh

Phuong phap dleu tri Oxy cao ap hi¢n nay duoc
ap dung kha phd bién ¢ nhidu nudc trén the gidi
nhu Nga, My, Phap, Nhat Ban, Trung Qudc... O
Viét Nam, phuong phap dicu tri Oxy cao ap dugc
ap dung tir nam 1997 do cac chuyén gia Nga chuyén
giao cho Trung tam Nhiét d6i Viét - Nga. Phuong
phap diéu tri Oxy cao ap duoc ing dung dé diéu tri
cac bénh nhu bénh gidm 4p cua thg 1dn, thuy thu tau
ngam ngd doc khi Oxit Cacbon, viém loet ngoai da
lau 11en do céc nguyen nhén khac nhau (tiéu dudng,
liét nam lau ngay, bong, nhlem khuén ngoa1 khoa,
loan nhip tim, thiéu ning tuin hoan ndo, viém tic
dong mach, dleu tri di ching ciia tai bién mach mau
ndo, rdi loan t1en dinh, bénh bai ndo, bénh tu ky,
cham phat trién & tré em..

6. Dy phong bénh giam ap

Dé dy phong bénh giam ap, diéu dau tién 1a phai
tudn thu va ap dung chat ché cic quy trinh k§ thuat
khi 1an sau hodc khi lam viéc trong di€u kién ap suat
cao hay hit the khi nén, dinh ky dao tao, sat hach
chat luorng d6i ngii tho 1an, tich cuc nghién ctru, ing

dung viéc str dung thiét bi lan dac chung phu hop
véi cong viée. Dong thoi, to chuc tot vi€c giam sat

4

suc khoe, dinh ky klem tra strc khoe cua céac thg
lan, thuy thu tau ngim va ngudi lao dong trong diéu
klen ap suét cao, hit tho khong khi nén theo ding
quy dinh.

Trong du phong bénh giam ap man tinh, ngoal
viéc thuc hién tot cac quy trinh ky thuat khi lan sau,
khi lam viéc trong moi truong ap sudt cao, phai hit
thé thuong xuyén khong khi nén, khau quan trong 1a
pha1 to chtre lao dong that hop ly, bb tri xen k& thoi
gian lao dong 13n sdu, nghi ngoi va didu tri du phong
phuc héi stre khoe nham tang cuong thai trir cac khi
{r dong trong co thé, tranh dé G dong kéo dai cac khi
Nito, Cacbonic va Oxy du thura. Can thuong xuyén
theo ddi sirc khoe dé phat hién kip thoi nhung ton
thuong sém ¢ tho 13n, thuy thu tau ngam, ngudi lao
dong trong diéu kién ap suét cao.

Dé du phong bénh gidam 4p cap tinh, can chu
trong viéc tuan thu cac quy trinh trong qua trinh
giam ap, ting cuong cac phuong ti¢n bao ho, luyén
tap thuong xuyén quy trinh thoat khoi khoang tau
ngam khi bi dam tau. Tho 1an hodc nhiing nguoi lam
vigc trong cac thung k¥ thuét kin va tho khong khi
nén, & sau dudi nudce can phai noi 1én tir tir theo quy
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trinh huorng dan. Thay thu o Otau ngam bi ddm khi roi
tau cling phal thyc hién nbi 1én tir tir theo quy trinh
dé tranh mic bénh glam ap cap tinh. Néu qua trinh
ngoi Ién dién ra tir tr va c6 kiém soat, ap suat glam
dan cho phep luong Nito du thira khuech tan tr cac
mod vao mau, dugc van chuyén dén ph01 va thai ra
ngoai qua hoi thd mot cach an toan. pé du phong
bénh giam ap, ph1 cong co6 thé mic bd quan 4o cao
khong. B quan 40 cao khong c6 thé bao vé co thé
khéi bi bénh giam ap khi taing d6 cao dot ngot 1én
trén 7.000m.

Khi cap ctru nan nhan ngoi 1én tir dudi bién, can
cho nan nhan ndm trén cang va dua vao phong cap
ctru. Cho nan nhan nam ngua trén nén cing dé duy

tri huyét ap va dua mau 1én ndo, sudi 4m cho nan
nhan (cm bo quan 4o uot, cho uong nudc che duong
nong, mdc quan 4o 4m hodc dap chan, chuom nong
phan ton thuorng cta cac chi). Kiém tra tinh trang
nan nhén, néu c6 céc tri¢u chung cua bénh gidm ap
cap tinh, can nhanh chong dua vé trung tam dleu tri
co buong tdng &p va buong Oxy cao 4p gan nhat de
diéu tri. Kha néng phuc hoi strc khoe hay dé lai di
chung doi v6inan nhan phu thude rat nhiéu vao viéc
SO ciru va dleu tri sém hay muon bang liéu phap oxy
cao ap. Diu do cho thay, vigc klp thoi ctru chira nan
nhan bi bénh giam ap 1a rat can thiét, gop phan lam
giam ty 1€ thuong tat va t vong cho thg 1an, thiy
thu tau ngdm va nhitng nguoi lam viée trong didu
kién &p suat cao, hit thé khong khi nén.
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Tém tit:

Bénh gidam dp la mot bénh nghé nghiép thiwong
gdp o tho lan, voi ty 1é tir vong va thuwong
tat cao. Bénh xay ra khi tho lan lam viéc o ving
bién sdu hodc thiy thu tau ngam khi tau bi nan,
ho troi lén khoi mat miede qua nhanh. Trong tru’ong
hop qua trinh glam ap xay ra qua nhanh, cac khi,
chu yeu la Nito, sé tao thanh cdc bot khi [on trong
mau va mo, gay ra cac ton thwong cdp tinh cho co
thé, goi la bénh glam ap cap tinh hay bénh Caisson.
Bénh glam dp ¢6 cdc biéu hién khéac nhau tity thuéc
vao muc do tao thanh, vi tri w dong va kich thudc
cac bot khi. Bénh giam ap co thé xay ra ¢ thé nhe
va thé nang Thé nhe bao gom suy nhuoc co the,
mét moi, yéu co, dau co va khép, dau dau, chong
mat hodc choang dau bung, dau nguc hodc ho, soc.
Thé nang va rdt nang: cdc triéu chirng xudt hién
som, dién bién nhanh do c6 nhiéu bot khi I6n trong
mach mdu, lam tdc hoan toan cdc mach mdu lom,
gay t6n thwong nghiém trong O'phOI nthphuphm
tac nghen dong mach phoi, xep phéi, dan dén suy
ho hap va tir vong.

Phu’ong phdp diéu tri chinh va hiéu qud nhat cho
bénh giam ap la liéu phap Oxy cao dp, thuong duoc
thyc hién trong mot thiét bi goi la buong diéu tri Oxy
cao ap. Trong buong Oxy cao ap, nan nhdn dwogc
thé Oxy tinh khiét 100% trong moi trmmg dp sudt
cao. Liéu phap Oxy cao ap co tac dung gidi phong
cac bot khi i dong trong mau va trong cdc mo co
thé, lam tan cdc cuc nghén do cac bot khi, dua cac
khi w dong ra ngoal co thé qua dwong phéi. Pé du
phong bénh giam dp can chii trong viéc tudn thii cdc
quy trinh trong qud trinh giam ap, tang cuong cac
phuong tién bao ho, luyén tap thuong xuyén quy
trinh thodt khoi khoang tau ngam khi bi dam tau.
Viec klp thoi citu chita ngn nhan bi bénh giam dap
la rat can thiét, gép phan lam giam ty le thwo‘ng tat
va tir vong cho tho lan, thity thu tau ngam va nhitng
nguoi lam viéc trong diéu kién dp sudt cao, hit tho
khong khi nén.

T khoa: Giam ap cap tinh; Giam ap nghé
nghiép,; Diéu tri bénh giam dp nghé nghiép; Liéu

phap Oxy cao ap.

TAP CHI KHOA HOC TRUONG PAI HQC TRUNG VUONG



