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LCfl G lO l THIEU

Thuc hien mot so dieu cua Luat Giao due, Bo Giao due -  Dao tao va Bo Y te da ban hanh 

chuong trinh khung dao tao Cao d ing  ky thuat Y hoc chuyen nganh Vat ly tri lieu / Phuc hoi 

chCfc nSng. Bo Y te to chifc bien soan tai lieu day-hoc cac mon cd sd va chuyen mon theo 

chuong trinh tren nham tC/ng bi/6c xay dung bo sach chuan trong cong tac dao tao nhan liic

Sach Cac phtfong thifc dieu tri being vat ly dupe bien soan dUa vao chuong trinh giao due 

cua trudng Cao d ing  Ky thuat Y te II -  Bo Y te tren co sd chuong trinh khung da dupe phe 

duyet. Sach dupe viet b6i nha giao giau kinh nghiem va tam huyet v6i cong tac dao tao theo 

phuong cham: kien thCfc cd ban, he thong; noi dung chinh xac, khoa hoc, cap nhat cac tien bp 

khoa hoc, ky thuat hien dai va thuc tiln  Viet Nam.

Sach Cac phuong thtfc dieu tri bSng vat ly da dupe Hoi dong chuyen mon tham dinh sach 

va tai lieu day-hoc cua Bp Y te tham djnh n3m 2010. Bo Y te ban hanh lam tai lieu day-hoc 

chinh thifc cua Nganh trong giai doan hien nay. Trong thdi gian tCf ba den n3m n3m, sach phai 

dupe chinh ly, bo sung va cap nhat.

Bo Y te xin chan thanh cam on cac tac gia va Hoi dong chuyen mon tham dinh da giup 

hoan thanh cuon sach; Cam on PGS.TS. Cao Minh Chau va ThS. Nguyen Thi Huong da doc, 

phan bien de cuon sach dupe hoan chinh, kjp thoi phuc vu cho cong tac dao tao nhan life y te.

Vi Ian dau xuat ban, chung toi mong nhan dupe y kien dong gop cua dong nghiep, cac 

ban sinh vien va cac doc gia de Ian tai ban sau sach dupe hoan chinh hon.

VU KHOA HOC VA DAO TAO

b 0  y  t e
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KHUNG C H l/O N G  TRINH DAO TA O  

SINH VlfeN VAT LY TRI LIEU / PHUC HOI CH lfC  NANG

Ten mon hoc: CAC PHUONG THL/C DIEU TRj BANG VAT LY 

MUCTIEU

1. Trinh bay dtCOc tac dung sink ly va tac dung dieu tri cua cac phUcfng thUc 
vat ly.

2. Trinh bay tien trinh dieu tri theo trinh tU.

3. Trinh bay day du cac nguyen nhan gay tai bien khi dieu tri bang cac phitcfng 
thiic vat ly va cach phong tranh.

NOI DUNG

TT Chu de / bai hoc
Sotiet

TS LT TH

1 Nang lugng bCrc xa va cac dinh luat 2 2 0

2 Tia hong ngoai 6 2 4

3 Tia tCr ngoai 12 4 8

4 Sieu am dieu tri 8 2 6

5 Kich thich dien than kinh-co 14 4 10

6 Dong cao tan -  ThSu nhiet song ngan 14 4 10

7 Cac dong dien giam dau 6 2 4

8 Dong ganvanic 6 2 4

9 Laser trong vat ly tri lieu 6 2 4

10 Chan doan di6n 14 4 10

11 Dien giat 2 2 o

Tong cong 90 30 60
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B a il

NANG LI/GfNG BUC XA VA CAC DINH LUAT• • • •

I. DIEN TL/PHO

NgUdi ta dung danh tif "bvfc xa dien tti" de chi chung cac tia co ban chat tUdng 
tu nhu anh sang. Do la anh sang thay dUdc, tia tii ngoai, tia hong ngoai, song dien 
tif (song Hertz), tia X, tia phong xa y. Cac tia nay mang ban chat giong nhau, 
nhUng chi khac do dai budc song (X).

Dai cUdng ta co the phan chia cac tia theo budc song (A.) nhu sau va dUdc goi la 
dien tuf pho (hinh 1.1).

100nm 400nm 750nm 4 x 105nm -> Km

Hinh 1.1. Dien tu" pho 
(Cac dtfdng cheo chi thi mot vai mCfc do cua stf chong cheo giCra cac nhom ke can)

Co nhieu gia thiet giai thich ban chat cua biic xa dien tti.

1. Tinh song

Theo thuyet "dien tu"' cua J.C. Maxwell thi buc xa dien tu1 do sU truyen di cua 
dien trUdng E va tti trUdng P thang goc nhau va thang goc vdi phUdng truyen. E 
va P bien doi theo t bang nhiing ham so hinh sin. Van toe truyen cua E va P b^ng 
van toe anh sang va khong phu thuoc tan so cua buc xa dien tit.
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2. Tinh hat

Dvfa theo thuyet "ltfdng tu" cua Planck, A. Enstein cho r&ng biic xa dien t\i 
dUdc tao bdi nhiing hat nho goi la quang tu (photon) co nang ltfdng W  = hv. vdi h la 
hang so Planck. Cac photon khac vdi hat vat chat thudng la co khoi ltfdng nghi
m0 = 0.

3. Ltfdng tinh song va hat

Theo thuyet "song ket hdp" cua Louis Victor (Ba tifdc De Broglie) thi buc xa 
dien tit co ca hai tinh song va hat.

II. SIT PHAT SINH VA DAC TINH SONG cClA DIEN TlT
• • •

Tat ca song dien tii dUdc tao ra bdi chuyen dong cua dien tu. Chuyen dong cua 
cac dien tu khac nhau tao ra nhiing tia co do dai song khac nhau. Cac tia di 
chuyen trong khong gian cho den khi chung gap moi trUdng vat chat va se bi moi 
trUdng hap thu. Khi bi hap thu, nang liidng biic xa dUdc bien doi thanh cac dang 
nang lifdng khac va nhiing hieu qua nao do se dUdc phat sinh.

1. Song vo tuyen (song Hertz)

DUdc sinh ra do nhiing dong dao dong cao tan va co tan so" tUdng ling vdi dong 
san sinh ra chung. Song vo tuyen dUdc hap thu bdi kim loai. Tvf do man kim loai 
diidc sU dung de ngan ngifa sU lan truyen tir nhiing thiet bi cao tan.

2. Btic xa hong ngoai, biic xa sang va biic xa tuf ngoai

DUdc tao ra tii nhiet. Khi mot chat bi nung nong, chuyen dong cua phan tu gia 
tang va cac dien tu se chuyen tu: quy dao cua no den quy dao co m\ic nang ludng 
cao hdn. Khi dien tii trd ve lai quy dao cu, nang ltfdng dUdc biic xa dudi dang liidng 
tu goi la photon co budc song X phu thuoc vao so" nang hidng giai phong ra.

C V

Ta co : E = hv hay E = h T  Trong do : h : hang so planck
A

v : tan so song 

c : van toe anh sang 
X : budc song

Nang liidng cua photon cang 16n thi tan so song cang ldn hay budc song 
cang nho.

Khi mot vat hap thu nhiet, no nong dan va phat ra tia hong ngoai. Neu nhiet 
do gia tang, vat trd nen nong do va phat xa, ngoai tia hong ngoai con cd tia sang
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thay dtfdc. Cang dtfdc nung nong, vat sang dan, chuyen qua mau trang va luc nay 
ngoai biic xa hong ngoai va anh sang trang, mot it biic xa tii ngoai dtfdc phat ra.

Tia hong ngoai tao ra nhiet khi dtfdc hap thu. Tia sang thay dtfdc chi di qua 
nhiing vat trong suot. Khi chung dtfdc hap thu bdi vong mac, chung se tao ra cam 
quan thi giac va mau sac tuy thuoc vao biidc song. Tia do co btfdc song ldn nhat, roi 
den mau cam, vang, luc (xanh la cay), lam (xanh da trdi), cham (xanh bien) va tia 
tim co biidc song ngan nhat. Biic xa tii ngoai dtfdc hap thu phan ldn bdi khi quyen 
va chu yeu la tang ozon. Biic xa tii ngoai nhd diidc hap thu se tao nen nhiing phan 
ling hoa hoc nhii lam phai mau thuoc nhuom, phan ling tren phim anh va tai da 
no bien 7 dehydrocholesterol thanh vitamin D.

3. Tia X  -  tia gamma

Dtfdc tao ra trong mot ong chan khong cd hieu dien the rat cao giiia hai ctfc. 
Dtfdi anh htfdng cua dien ap nay, chum dien tii phat ra ttf tim den se chuyen dong 
rat nhanh de den dap vao doi am ctfc va sinh ra tia X. Tia y tao ra do thay doi cau 
true hat nhan cua nhiing chat phong xa.

Hai loai biic xa nay cd tac dung dam xuyen rat manh va khi chung bi hap thu 
se tao ra cac phan tfng hoa hoc nhtf tac dung tren phim anh. Cac phan tfng nay 
cung cd the gay huy hoai cd the.

III. CAC BjNH LUAT CUA QUANG HiNH HOC

Tia hong ngoai, tia sang thay dtfdc va tia tii ngoai tuan theo cac dinh luat cua 
quang hinh hoc. nghla la: Cac song hong ngoai, anh sang kha kien va ttf ngoai 
truyen theo dtfdng thang cho den khi chung cham den mot moi trtfdng khac, khi do 
chung cd the dtfdc truyen qua, bi phan chieu hay hap thu.

1. Phan chieu

Khi mot tia tiep xuc vdi mot mat phang trdn lang, no phan chieu lai moi 
trtfdng cu theo dinh luat:

-  Goc tdi bang goc phan chieu (hinh 1.2).

-  Tia tdi, phap tuyen va tia phan xa cung nam trong mot mat phang.

Neu chum tia gap mat phang go ghe, no se tao ra hien ttfdng khuech tan hay 
tan xa.

Neu goc tdi la 0° (nghla la biic xa cham vao be mat dtfdi mot goc vuong) thi goc 
phan chieu cung la 0° (tia tdi, phap tuyen va tia phan chieu trung nhau).
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tia tdi. Phap( tuyen tia phan chieu

Hinh 1.2. S i/ phan chieu tren be mat phang 

Cac dinh luat ve phan chieu dtfdc ap dung trong viec thiet ke  cac gtfdng phan 
chieu dung trong viec dinh htf6ng trd lai cac tia nh&m htfdng den mot tieu diem 
thich hdp. Trong cac den hong ngoai va den ttf ngoai, gtfdng phan chieu dang 
parabol thtfdng dtfdc dung vi no tranh diidc nguy hiem cua stf tap trung cac tia la 
dieu ma mot vai hinh dang khac cua gtfdng phan chieu mac phai (hinh 1.3). Gtfdng 
phan chieu hinh parabol tap hdp lai tat ca cac tia di den gifdng vdi mot hudng 
khong thich hdp va phan chieu cac tia trd lai sao cho cuoi cung chung song 
song nhau.

Hinh 1.3. Guting phan chieu dang parabol

Tuy nhien can nhd rSng da so cac tia chieu ve phia trade phat ra ttf nhiing 
bong den nay va vi di trtfc tiep ttf nguon nen no phan ky, chi mot ty le nho dtfdc 
phan chieu theo cach tren.

2. Khuc xa

Khi tia sang truyen ttf mot moi trtfdng vao moi trtfdng khac khong cung dac 
tinh quang hoc thi no bi thay doi dot ngot phtfdng truyen, goi la khuc xa (hinh 
1.4). Dinh luat khuc xa dtfdc phat bieu nhtf sau:

-  Tia sang trung vdi phap tuyen se di th4ng.

-  Khi bi khuc xa, tia sang di gan phap tuyen neu moi trtfdng thtf hai co mat do 
quang hoc ldn hdn va ngtfdc lai.
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-  Ty le sin goc tdi / sin goc khuc xa goi la chiet xuat.

-  Cac tia co btfdc song khac nhau se khuc xa khac nhau. Stf khuc xa cang ldn 
(lech khoi phtfdng truyen cu) neu btfdc song cang nho. Do do, khi mot chum tia 
sang tr&ng di qua mot lang kinh, no se dtfdc phan thanh cac mau rieng biet tao 
thanh quang pho. Hien ttfdng nay goi la tan sac anh sang.

Hinh 1.4. S i/ khuc xa giCfa gi/dng va khong khi

Stf khuc xa la quan trong khi sii dung thuy tri lieu nhu la mot hinh thtfc dieu 
tri, vi rang stf khuc xa cua nhiing tia sang di ttf ntfdc qua khong khi lam cho vi tri 
cua vat the 6 trong ntfdc (vi du nhiing bac cap) kho xac dinh dung. Dieu ttfOng ttf 
cung dung khi stf dung ntfdc nhtf la moi trtfdng trung gian trong dieu tri bang 
sieu am.

3. Hap thu

Khi nhiing tia dien ttf tiep xuc vdi mot moi trtfdng mdi, chung cd the bi hap 
thu va vi vay tao ra mot hieu tfng (dinh luat Grotthus). Ty le nhiing tia dtfdc hap 
thu phu thuoc vao do dai song cua cac tia, ban chat cua moi trtfdng va goc tdi. Stf 
hap thu lien quan den stf ttfdng tac giiia ttf va dien trtfdng cua btfc xa dien ttf va 
trtfdng electron quy dao bao quanh nhiing nguyen ttf cua cac moi trtfdng.

3.1. Dinh luat cosin

Goc qua do cac tia va cham vao be mat cung anh htfdng den ty le dtfdc hap thu. 
Phtfdng cach trong do goc tdi anh htfdng den ctfdng do btfc xa d be mat thtfdng dtfdc 
phat bieu bang dinh luat cosin nhtf sau: ctf&ng do hap thu ty le thuan vdi cosin cua 
goc tdi.

Can nhd rang goc tdi la goc hdp bdi tia tdi va phap tuyen va cosin cang giam 
neu goc cang tang.

Ta co : cos 0° = 1; cos 60u = 1/2 ; cos 90° = 0

Trong thtfc tien, dieu nay cd nghla r^ng, khi goc tdi la 90° thi khong co tia nao 
dtfdc hap thu vi chung chay song song vdi be mat. Neu goc tdi 0° thi chung dang 
chieu vao be mat vdi mot goc vuong va mot ltfdng toi da se dtfdc hap thu. Goc tdi
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cang gan vdi 0° thi ltfdng tia dtfdc hap thu cang nhieu. Vi vay, khi stf dung tia ttf 
ngoai va tia hong ngoai, can phai co g&ng de bao dam la mot so ltfdng toi da cac tia 
dtfdc chieu vao be m&t vdi mot goc bang 90° (goc tdi = 0°) de dat dtfdc hieu qua dieu 
tri cao nhat.

Hinh 1.5. Goc tia tdi

a. Gdc tdi = 90°; kh6ng cd tia nao duoc hap thu ; b. Goc tdi = 0°; su hap thu la toi da

3.2. Dinh luat binh phUdng nghich dao

Cac song dien ttf dtfdc tao ra ttf mot nguon diem cung tuan theo djnh luat binh 
phiicJng nghich dao. No phat bieu r&ng ctfdng do cua cac tia ttf mot nguon diem 
thay doi nghich dao vdi binh phtfdng cua khoang cach ttf nguon diem do.

Cac tia dtfdc tao ra ttf mot nguon diem phan ky vdi mot ty le khong doi. Vi du, 
neu mot bo cac tia bao trum mot dien vuong vdi canh la lm  d cach nguon diem lm, 
thi neu khoang cach la 2m thi chung se phu mot hinh vuong co canh 2m. Trong 
hinh 1.6, hinh vuong dau tien co mot dien tich la lm 2 trong khi hinh vuong thtf hai 
co dien tich la 4m2. Cung mot so ltfdng cac tia chieu len ca hai dien vuong (bo qua 
stf hap thu cua khong kh0 thi ctfdng do cua btfc xa d tren dien vuong nho se manh 
hdn gap bon lan d tren dien vuong ldn tai bat ky diem nao.
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Do den tii ngoai va mot vai den hong ngoai hoat dong gan giong nhii mot 
nguon diem nen nhiing tia chung san sinh tuan theo dinh luat binh phiidng 
nghich dao. Trong thiic tien, dieu nay co nghla r&ng, benh nhan cang gan nguon 
phat xa thi ctfdng do biic xa dtfdc hap thu d bat ky mot diem nao tren mat da cung 
ldn hdn, d xa hdn thi ctfdng do it hdn. Trong nhiing tinh huong nao do, di chuyen 
den den gan hdn se cho phep dung lieu dieu tri ng&n hdn, vi du neu lieu ttf ngoai 
la 60 giay d khoang cach 100cm tao ra mot hieu qua nao do thi mot hieu qua tiidng 
tii cd the dat diidc vdi 15 giay d khoang cach 50cm, nghla la mot phan tu thdi gian 
vdi mot niia khoang cach.

Ttf LtfClNG GIA

Cau hoi lttfa chon (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)
1. Song vo tuyen

A. diidc tao ra tii nhiet.

B. diidc tao ra tii nhiing dong dao dong cao tan.

C. diidc tao ra tii cac bong den chan khong cd hieu dien the cao giiia hai ctfc.

D. diidc tao ra do cac phan tfng trong nhan nguyen tu.

2. Tia hong ngoai va tia tii ngoai

A. cd ban chat khac nhau nhifng giong nhau d biidc song .

B. cd ban chat khac nhau va khac nhau d biidc song.

C. cd ban chat giong nhau va giong nhau ca d biidc song.

D. cd ban chat giong nhau nhiing khac nhau d biidc song.

3. Tia hong ngoai va tia tii ngoai

A. diidc tao ra tii nhiet.

B. diidc tao ra tii nhiing dong dao dong cao tan.

C. diidc tao ra tii cac bong den chan khong cd hieu dien the cao giiia hai ciic.

D. diidc tao ra do cac phan ling trong nhan nguyen tii.

4. Tia X

A. dtfdc tao ra tii nhiet.

B. diidc tao ra tii nhiing dong dao dong cao tan.

C. diidc tao ra tii cac bong den chan khong cd hieu dien the cao giiia hai ciic.

D. diidc tao ra do cac phan ling trong nhan nguyen tu.
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5. Tia gamma

A. diidc tao ra ttf nhiet.

B. dtfdc tao ra ttf nhiing dong dao dong cao tan.

C. dtfdc tao ra ttf cac bong den chan khong cd hieu dien the cao gitfa hai ctfc.

D. dtfdc tao ra do cac phan tfng trong nhan nguyen ttf.

6. Btfc xa hong ngoai

A. dtfdc san sinh bang dong cao tan va tao ra phan tfng nhiet khi dtfdc 

hap thu.

B. dtfdc san sinh bang nhiet va tao ra phan tfng hoa hoc khi dtfdc hap thu.

C. dtfdc san sinh bang nhiet va tao ra phan tfng nhiet khi dtfdc hap thu.

D. dtfdc san sinh bang dong cao tan va tao ra phan tfng hoa hoc khi dtfdc 

hap thu.

7. Btfc xa ttf ngoai

A. dtfdc san sinh bang dong cao tan va tao ra phan tfng nhiet khi dtfdc 
hap thu.

B. dtfdc san sinh bang nhiet va tao ra phan tfng hoa hoc khi dtfdc hap thu.

C. dtfdc san sinh bang nhiet va tao ra phan tfng nhiet khi dtfdc hap thu.

D. dtfdc san sinh bang dong cao tan va tao ra phan tfng hoa hoc khi dtfdc 
hap thu.

8. Khi dieu tri bang tia hong ngoai hay ttf ngoai, cac tia phai dUdc chieu thang 
goc mat da vi

A. goc tdi bang 90' nen sin goc tdi la tdi da.

B. goc tdi bang 90° nen cosm goc tdi la toi da.

C. goc tdi bang 0 nen cosin goc tdi la tdi da.

D. goc tdi bang 0° nen sin goc tdi la toi da.

9. Dinh luat hap thu cua mot tia sang dtfdc phat bieu nhtf sau:

A. stf hap thu cac tia ty le thuan vdi sin goc tdi.

B. su hap thu cac tia ty le nghich vdi cosm goc tdi.

C. stf hap thu cac tia ty le thuan vdi cosm goc tdi.

D. su hap thu cac tia ty le thuan vdi goc tdi.
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10. Loai gtfdng phan chieu dang parabol se tao ra chum tia phan chieu

A. song song.

B. phan ky.

C. hoi tu.

D. phan tan nhieu htfdng.

11. Khi chieu vdi goc tdi la 0° thi goc phan chieu se la

A. 0°.

B. 90°.

C. 60°.

D. 30°.

12. Khi tap luyen trong ho ntfdc, ta thay chi the gan vdi mat ntfdc hdn la do 
hien ttfdng

A. phan xa.

B. phan chieu.

C. khuc xa.

D. tan xa.
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Bai 2

TIA HONG NGOAI

Nam 1799. William Herschel dung nhiet ke de tham do nhiet do tixng vung 
cua quang pho. Ong nhan thay rang, nhiet do tang vot len rat cao khi nhiet ke di 
ra ngoai vung tia do Nhtf the. co mot loai btfc xa khong thay dtfdc nam ngoai tia 
do cua quang pho va dude dat ten la hong ngoai (Infra Red: IR). Do chinh la song 
dien tu co budc song giua lOO.OOOnm va 750nm.

I. NGUON PHAT XA

Bat ky mot vat nong nao cung deu phat tia hong ngoai. Vi the co rat nhieu 
nguon de tao ra chung nhu' mat trdi. khi nong. than da. day dien v.v... Tai khoa 
phong vat ly dieu tri. nguon phat xa dude chia lam hai nhom chinh: nguon khong 
phat quang va co phat quang.

1. Nguon khong phat quang

Loai don gian nhat de tao ra tia hong ngoai la dung mot dien trd cuon quanh 
mot vat cach dien va chju dupe lua nhu do stf. Bo phan nay dude dat d tieu diem 
cua mot gtfdng lom de phan xa buc xa ve mot phia.

Khi dong dien chav qua. day nong do phat ra btfc xa hong ngoai va eae tia mau 
hong thay dude. Vi the. loai nay thue su khong hoan toan la nguon khong phat quang

Nguon khong phat quang tao ra tia hong ngoai eo budc song tu 15.000 den 
750nm va nhieu nhat d cac tia 0 vung 4.000nm.



2. Nguon phat quang

Biic xa phat ra tii nguon phat quang dupe tao bdi mot hay nhieu bong d e n  

chay sang. Den co bong bang thuy tinh trong suot. trong do la chan khong hay khi 
trd. Tim den lam bang tungsten. Den co the co loa tu quang hay mat sau bong 
dupe trang thuy de phan xa toan bo biic xa ra phia trUdc. Khi co dong dien chay 
qua, tim den dupe dot nong tao ra nhiet, tia hong ngoai, biic xa sang va mot it tii 
ngoai. Pho anh sang di tii 4.000 den 350nm va nhieu nhat la cac tia co budc song 
khoang l.OOOnm. Den con co the dupe trang bi cac bo phan khu tru de su dung cho 
dieu tri cuc bo; cung nhu cac tam ki'nh loc de chi cho qua cac biic xa cung mau va 
can tia tii ngoai.

II. TAC DUNG SINH LY

Khi biic xa hong ngoai dupe hap thu bpi cac mo cua cP the, nhiet dupe tao ra tii 
diem hap thu va chuyen den cac vung xung quanh do vong tuan hoan hay bang su 
tiep xuc triic tiep. Sii xam nhap cua cac tia phu thuoc vao budc song cua chung. 
Cac biic xa hong ngoai co budc song ngan hdn se xuyen sau hpn va ngUPc lai. Nhu 
vay, cac nguon khong phat quang chi co tac dung doi vdi ldp da nong. Ngoai ra, 
nguon phat quang, ngoai tia hong ngoai con cd them biic xa sang va cac tia tii 
ngoai dai nen neu dupe hap thu no se tao ra cac phan ling hoa hoc cd the gay hieu 
qua kich thich nhe. Sii kich thich co the dupe loai trii nho sii dung cac tam kinh loc 
doi vdi nguon phat quang.

NhP hieu ling nhiet ma tia hong ngoai co tac dung sau :

1. Tac dung tai cho

1.1. T ac d u n g  g ia n  m a ch : Trong vong vai phut sau khi chieu. khi da trd nen am 
thi cac mach mau ngoai bien se gian nd gay nen hien tupng do da do xung huyet. 
Da cang nong, do do da cang dam. Sii gian mach ngoai vi la do tac dung true tiep 
cua nhiet, ngoai trii khi chieu rat nhe thi nd kich thich cac mut tan cung cam giac 
tao nen gian mach phan xa. Hau qua la tuan hoan tai cho tang, gia tang sii cung 
cap oxy va cac chat dinh dUPng, gia tang chuyen hoa va tang cUdng qua trinh bai 
tiet cua tuyen mo hoi.

1.2. T ac d u n g  tren  d a y  th a n  k in h  ca m  g ia c :  Nong nhe cd hieu qua lam diu cac 
dau day than kinh thu cam. Cd che co the la do ngUdng tiep thu cam giac cua cac 
dau thu cam gia tang. Nglide lai, khi ciidng do sUOi nong nhieu hon lai co tac dung 
kich thich. Tac dung nay thUPng dupe nhan thay do cac biic xa phat ra tit nguon 
phat quang. Dieu do co le la do tac dong cua cac tia sang budc song dai tii ngoai 
hOn la do tia hong ngoai. Tac dung kich thich nay cd the lie che dUPc cac cPn dau 
tai vung chieu. Cp che giam dau nay cd the la do mot hinh thiic Uc che bao ve tai
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cac cd quan thu cam, hav do gia tang quan trong mot so liidng kich thich lam  dau 
thu cam trd nen bat iing.

1.3. T ac d u n g  len  m o cO: Gia tang nhiet do lam cho cd thu gian va gia tang hieu 
nang co cd. Cac sdi co va gian nhanh hdn va sii thu gian cac cd doi khang cho phep 
cac cd chii van hoat dong de dang hdn.

1.4. S u  den  d a : Chieu hong ngoai nhieu lan lam cho da sam lai. Khac vdi sii 
thanh lap h£c sfic to do biic xa tii ngoai, biic xa hong ngoai lam thoai bien mot so 
hong cau. Vi the, den da do hong ngoai co tinh chat loang lo.

2. Tac dung toan than

Neu dieu tri vdi dien rong va keo dai thi than nhiet gia tang. Mau ngoai vi 
nhan nhiet liidng va chuyen di kh&p cd the. Mau dUdc sUdi nong se kich thich 
trung khu dieu hoa than nhiet hoat dong. Hau qua la gian mach toan the he thong 
mach ngoai bien, gia tang hoat dong cua tuyen mo hoi. Hieu qua xa hdn la sii gian 
mach dUa den ha huyet ap cung nhu tang hoat tuven mo hoi lam gia tang sii thai 
bo chat can ba.

III. TAC DUNG DIEU TRJ VA CfNG DUNG LAM SANG

1. Gia tang ltfu ltfdng tuan hoan

Hieu qua nay thiidng dupe nhan thay d cac mo nong, nen biic xa hong ngoai 
dupe sii dung de dieu tri cac vet thUdng can va nhiem trung ngoai da. Sii gia tang 
cung cap mau lam sii nuoi dudng mo dupe cai thien, so liidng bach cau den vet 
thiidng nhieu hdn. Vi the vet thUdng chong lanh seo va chong len da non.

Gia tang sii tiet mo hoi lam tieu tan cac chat dich tham nhap cac to chiic diidi 
da, nen hong ngoai giai quyet dupe mot so trUPng hpp phii do viem, phii do ii tre 
tuan hoan. Nhu the cac dau mut than kinh thu cam diipc giai phong khoi sU chen 
ep cua cac to chiic viem.

2. Giam dau

Biic xa hong ngoai thUdng dupe sii dung de giam dau. Tac dung nay diia vao 
tfnh chat lam diu cac dau than kinh thu cam. Vi the, hong ngoai co hieu qua trong 
mot so trUPng hpp dau lung cP nang, cac cPn dau khPp, dau do viem day than kinh. 
do chan thiiPng v.v...

Can nhp ding, trong cac trUPng hpp viem cap hay ton thUPng m6i, nhiet do 
viia phai co hieu qua toi da. NgUPc lai dieu tri cUPng do qua cao lam gia tang su 
tiet dich va gia tang cdn dau do chen ep. Khi dau do benh man tinh thi lieu ldn lai 
dupe ap dung diia vao hieu qua kich thieh.
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Ngoai tac dung len mut than kinh thu cam, tac dung giam dau con dua vao 
hieu qua giam viem, giam sUng cung nhu thu gian cd cua hong ngoai.

3. Gian cd

Cd thu gian hoan toan khi mo dUdc sUdi am va sU giam dau cung lam thu gian 
cd de dang. Vi the bCtc xa hong ngoai co the giup cd dat dUdc sii thu gian va lam 
giam sU co that khi bi ton thUdng hay viem nhiem.

Dua tren hieu qua nay, biic xa hong ngoai dUdc sii dung de chuan bi trUdc khi 
tap van dong. Tam hoat dong kh6p dUdc gia tang va cac dong tac thUc hien dUdc de 
dang hdn.

IV. KY THUAT DIEU TRj

1. Chpn den

Trong nhieu trUdng hdp, hai loai den phat quang va khong phat quang deu 
thich hdp nhu nhau, nhUng trong mot so trUdng hdp thi loai nav lai thich hdp hdn 
loai kia.

0  cac ton thUdng mdi hay viem nhiem cap, tac dung lam diu cua den khong 
phat quang hieu qua hdn tac dung phan ki'ch thich (tac dung kfch thich giam dau) 
cua nguon phat quang. Trong cac benh man tinh, tac dung kich thich cua tia ngan 
hdn co gia tri ldn nen loai den phat quang dUdc chon.

Tuy theo vung CO the dieu tri ma chon cac loai den. Neu chi mot mat cd the 
can dUdc chieu thi chi can mot nguon va bo phan phan xa don gian. NhUng neu 
can dieu tri nhieu phia thi ham tam anh sang cd hieu qua hdn. Nhiet do trong 
ham tam cao nen nd thich hdp cho cac trUdng hdp ton thUdng man tinh.

TrUdc khi sii dung can kiem tra sU hoat dong hoan hao cua den va cac bo phan 
khu tru hay kinh loc anh sang. Den khong phat quang can bat mot thdi gian trUdc 
khi sii dung.

2. Chuan bi benh nhan

Vung dieu tri can dUdc boc lo va trong lan dieu trj dau tien, phai thu cam giac 
nong -  lanh cua ngUdi benh. Neu cam giac kem thi khong nen dieu tri.

Dan benh nhan phai bao ngay neu nhu co cam giac qua nong vi co the bi bong. 
Khong dUdc cham vao den hay nhfch lai gan den hdn. NgUdi benh phai cd cam giac 
thoai mai va de chiu trong suo’t qua trinh dieu tri.
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3. Sap xep den va benh nhan

Xoay den cho cac tia chieu thang goc vao da, nhUng den phai de chieu ngang 
hay xien tuf mot ben vao cho dau de tranh trUdng hdp den rdi thang xuong da co 
the gay bong. Khoang cach tuy thuoc vao cong suat cua den va thUdng la 50 -  
60cm.

Chu y bao ve mat benh nhan bfing cach khu tru vet thUdng hay che mat bang 
mot manh giay. Neu can phai chieu d vung mat thi phai che mat bang bong gon 
tam nUdc.

TrUdng hdp dung ham tam anh sang thi che ham bang man de tan dung nang 
liidng do hong ngoai sinh ra. Khong khi trong ham trd nen am va benh nhan dUdc 
sUdi nong mot phan bdi biic xa va mot phan bdi khong khi nong.

4. Phtfdng thtfc tien hanh

Khdi dau dieu tri, cUdng do biic xa can thap. Sau 5 -  10 phut, khi da co sii gian 
mach va gia tang bang cach thau ngan khoang cach, dieu chinh bien trd hay tang 
so liidng bong den sii dung trong ham tam.

Trong khi dieu tri, thinh thoang ky thuat vien phai kiem tra lai tu the den, vi 
the benh nhan, khoang cach v.v... va san sang doi pho de giam bdt cUdng do biic xa 
neu benh nhan cd bieu hien ra mo hoi nhieu do qua nong. Can chuan bj s&n nUdc 
uong de sii dung trong nhiing trUdng hdp tiet mo hoi qua do.

Sau ddt dieu tri, da do viia phai, mau hong, benh nhan cd cam giac am nong 
nhUng de chiu. Khi dieu tri xong, benh nhan khong nen bat day hay di ra lanh 
tiic thdi.

5. Thofi gian va so lan dieu tri

Doi vdi cac ton thUdng mdi hay viem cap tinh va de dieu tri cac vet thUdng 
nhiem trung, thdi gian dieu tri khoang 1 0 - 1 5  phut nhUng co the dung nhieu lan 
trong mot ngay. Thdi gian dai hdn cho cac trUdng hdp man tinh, khoang 30 phut 
va dung hang ngay hay cach nhat.

V. NHUfNG TAI BIEN KHI DIEU TRj BANG HONG NGOAI

1. Bong

Chieu tia hong ngoai co the gay bong nong. Bong cd the xuat hien trong luc 
dieu tri hay sau do vdi mot vet do da roi bien thanh phong nUdc. Bong thuong do 
su dung cUdng do biic xa qua ldn ma benh nhan lai khong hieu ro ban chat cua



cuoc dieu tri, nen khong bao cho ky thuat vien khi nhiet do tang cao, di chuyen lai 
gan den hay ngu quen khi dieu tri.

Bong cung xay ra neu cam giac da cua benh nhan bi roi loan, nen khong the 
ghi nhan dUdc sU gia tang nhiet do qua mtic, hoac la do ky thuat vien khong 0 ben 
canh de co the can thiep kip thdi khi can thiet. Bong con xay ra do cham vao den 
dang con nong hoac do bong den rdi, chan va goi co the chay gay nen bong, dac biet 
trong ham tam anh sang.

2. Dien giat

Xay ra do cham vao mach dien, nhUng nguyen nhan chinh la do day nong tiep 
xuc vdi cac bo phan dan dien cua den.

3. Hoai thu”

Tai bien nay xay ra do sii dung tia hong ngoai d nhieu vung da cd roi loan tuan 
hoan, do khong the cung cap du nhu cau oxv cho mo trong khi qua trinh bien 
dudng gia tang dudi tac dung nhiet.

4. Dau dau

Dau dau cd the xay ra do chieu hong ngoai dac biet trong trUdng hdp mo hoi 
khong bai tiet hay dieu tri trong dieu kien thdi tiet qua nong. Day la bieu hien cua 
mot trUdng hdp say nong.

5. Tao bon

Do benh nhan do mo hoi ma khong dupe bu dap du liidng nU6c can thiet.

6. Ngat

Chieu hong ngoai tren dien rong gay nen ha huyet ap cd the lam benh nhan 
ngat xiu do thieu mau nao. Ngat cung xay ra khi benh nhan ngoi bat day sau khi 
dieu trj toan than.

7. Cfn lanh

Chieu toan than gay tang than nhiet co the dat den 1°C. Neu benh nhan ra 
khoi phong dieu trj ngay thi co the co cam giac dn lanh.

8. Ton thtfdng mat

Co gia thiet cho rang tia hong ngoai cd the gay due thuv tinh the. Cung co the 
hong ngoai gay nen bong vong mac nen can phai bao ve mat khi sU dung hong ngoai.
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VI. CHONG CHiOjNH

Khong dtfdc dung hong ngoai de dieu tri trong nhiing trUdng hdp:
-  Chan thtfdng mdi vi co nguy cd lam tang phu ne, chay mau;

-  Nhiing trtfdng hdp nhiem trung sau co mu vi lam nhiem khuan lan rong;

-  Benh nhan co u lanh hay u doc vi lam u phat trien nhanh;
-  Benh nhan co khuynh htfdng chay mau;

-  Benh nhan mat cam giac nong lanh hay roi loan cung cap mau.

TlJ LLfpNG GIA

Cau hoi ltfa chon (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)
1. Stf khac nhau giiia nguon phat quang va khong phat quang cua tia hong 

ngoai la

A. nguon khong phat quang tao ra tia khong thay dUdc.
B. nguon phat quang co chtfa tia tii ngoai.

C. nguon khong phat quang san xuat ra tia hong ngoai co budc song ngan hdn.

D. Nguon phat quang thtfdng dung la mot dien trd cuon quanh mot vat 
cach dien.

2. Tia hong ngoai la btfc xa dien ttf co btfdc song

A. ttf 400.000nm den 750nm.

B. ttf 400.000mm den 7.500mm.

C. ttf 400.000nm den 75.000nm.

D. ttf 400.000mm den 75mm.

3. Tac dung gian mach tai cho cua tia hong ngoai la do:

A. tac dung triic tiep cua nhiet len thanh mach mau.

B. tac dung true tiep cua chat hoa hoc (do hong ngoai tao ra) len thanh 
mach mau.

C. tac dung cua chat hoa hoc (do hong ngoai tao ra) len than kinh van mach.

D. tac dung gian tiep cua nhiet qua trung khu dieu hoa than nhiet d vung 
dudi doi.



4. Hau qua cua tac dung gian mach la

A. da trd nen tim tai do xung huyet.

B. stf cung cap oxy va dinh dtfdng gia tang.

C. stf chuyen hoa giam.

D. qua trinh bai tiet cua cac tuyen mo hoi giam.

5. Khi chieu hong ngoai, mo cd dtfdc thu gian la do

A. tac dung cua nhiet len mo cd.

B. tac dung cua chat hoa hoc (do hong ngoai tao ra) len mo cd.

C. dung cua nhiet len he than kinh.

D. tac dung cua chat hoa hoc (do hong ngoai tao ra) len he than kinh.

6. Tai bien hoai thu khi dieu tri hong ngoai gay ra la do

A. vung da bi roi loan cam giac.

B. vung da bi roi loan tuan hoan.

C. vung da bi nhiem trung sau.

D. vung da bi dat qua gan den.

7. Hong ngoai dtfdc dung de dieu tri

A. nhtfng chan thtfdng mdi vi lam giam dau va giam phu ne.

B. nhiem trung sau cd mu vi ltfdng bach c&u den nhieu hdn.

C. roi loan cung cap mau vi tac dung gian mach lam mo dtfdc nuoi dtfdng tot
hdn.

D. chu&n bi trtfdc khi tap van dong.

8. Hong ngoai tac dung len mo cd tao nen

A. cd cang nhe nen lam gia tang hieu nang co cd.

B. cd thu gian nen cac sdi cd co va gian cham hon.

C. cd thtf gian nen cac sdi cd co va gian nhanh hdn.

D. thtf gian cd doi khang va cang nhe cd chii van lam hoat dong dtfdc di 
dang hdn.

9. Khi dieu tri hong ngoai vdi dien rong va keo dai se dan den

A. tang huyet ap.

B. giam hoat dong tuyen mo hoi.

C. gian mach toan the he thong mach ngoai bien.

D. lam cho cd bi co that.
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10. Tac dung toan than cua tia hong ngoai la:

A. gian mach tai vung chieu nhung lam co mach toan than.

B gia tang hoat dong cua tuyen mo hoi va lam huyet ap tang nhe 

C gian mach toan the he thong mach ngoai bien nen lam ha huyet ap 

D kich thich trung khu dieu hoa than nhiet lam than nhiet giam nhe do do 
mo hoi nhieu.

11. Tinh trang dau dau khi dieu tri bang tia hong ngoai la do 

A mo hoi bai tiet qua nhieu ma khong boi phu nUdc.

B mo hoi khong bai tiet duoc.

C. dieu tri xong benh nhan dung bat day ngay.

D benh nhan mat cam giac nong lanh nen khong thu nhan duoc nhiet

12. Tinh trang bi ngat sau khi dieu tri hong ngoai tren dien rong la do

A. ha huyet ap tao nen thieu mau nao.

B. tang huyet ap

C. mo hoi khong bai tiet duoc gay nen choang.

D. nhu cau oxy duoc cung cap qua nhieu do gian mach toan than

13. Khi su dung hong ngoai de dieu trj mot benh man tinh. ta chieu tia vdi

A. khoang cach ngan va thdi gian dai.

B. khoang cach ngan va thdi gian ngan.

C. khoang each dai va thdi gian dai.

D. khoang each dai va thoi gian ngan.

14. Tac dung nao sau day khong phai cua hong ngoai

A. gian mach ngoai bien.

B thu gian co.

C. gia tang tuan hoan.

D. tach roi seo ket dinh.

15. Bong trong dieu tn  hong ngoai gay ra la do

A. vung da bj roi loan tuan hoan.

B. vung da bj nhiem trung sau.

C vung da bj roi loan cam giac.

D vung da bj c h a y  mau.



16. Chong chi dinh hong ngoai trong nhiem trung sau co mu vi

A. lam u phat trien nhanh hdn.

B. gay roi loan cung cap mau.

C. lam nhiem khuan lan rong.

D. tang nguy cd chay mau.

17. Hong ngoai bi chong chi djnh trong chan thUdng mdi vi

A. gay ra roi loan cung cap mau.

B. gay bong vung chan thUdng.

C. lam vet thUdng de nhiem trung.

D. co nguy cd gia tang phu ne va chay mau.

18. Khi dieu tri hong ngoai, cach sap xep den nao sau day la dung

A. den cang gan da cang tot.

B. den vuong goc vdi da va chieu thang tii tren xuong.

C. ddn vuong goc vdi da va chieu xien tii mot ben.

D. benh nhan ttf dieu chinh den den vi tri ma ho muon.

19. Sii xam nhap vao mo cd the cua tia hong ngoai phu thuoc vao

A. btfdc song.

B. khoang cach chieu.

C. thdi gian chieu.

D. vung da dtfdc chieu.

20. Da bi den sau khi chieu hong ngoai la do

A. stf thanh lap cua hac sac to.

B. mot so hong cau bi thoai bien.

C. mot so bach cau bi thoai bien.

D. mot so tieu cau bi thoai bien.

Cau hoi thao luan nhom

1. Diia vao noi dung “Ky thuat dieu tri”, hay lap bang quy trinh dieu tri bang 
tia hong ngoai.
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Bai 3 

TIA Tlf NGOAI

Nam 1880, Ritter dat phim anh ngoai tia tim cua quang pho anh sang va ong 
nhan thay r&ng, co mot loai biic xa khong thay dtfdc tac dung len phim anh rat 
manh. Do chinh la tia tii ngoai (Ultra Violet: UV). Trong pho dien ttf, no d vi tri 
giiia btfc xa sang va tia X, cd btfdc song ttf 390nm den 136nm. Thong thtfdng. btfc 
xa ttf ngoai dtfdc chia thanh: UVA: 315 -  390nm; UVB 250 -  315nm va UVC < 
250nm.

Trong btfc xa mat trdi xuong den mat dat, ttf ngoai chi chiem 1% tinh theo 

nang ltfdng va la loai co btfdc song dai. Hau het so" ltfdng btfc xa ttf ngoai phat ra ttf 
mat trdi da dtfdc 16p ozon d thtfdng tang khi quyen hap thu.

I. NGUON PHAT XA

Nguon ttf ngoai nhan tao chu yeu la cac ho quang. Hien nay, de tri lieu ngtfdi 

ta da san xuat ra cac den ttf ngoai rat tien ldi. Den ttf ngoai co hai loai chinh: den 
hdi thuy phan va den huynh quang.
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1. Den hofi thuy ngan

O
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1 : Lo nung

2 : Mach dien chinh

3 : Mach khdi dong

Hinh 3.1. Mach dien den hoi thuy ngan

Bo phan chu yeu cua den la lo nung. Lo dtfdc cau tao bang mot ong co vo bang 
thach anh nong chav de khong can tia tii ngoai phat ra. Hai dau ong la hai ctfc 
kim loai. Trong ong dtfdc hut het khong khi, chtfa it khi argon va vai giot thuy 
ngan. Khong khi dupe hut sach va thay the bang khi argon de tranh tinh trang 
oxy hoa hoi thuy ngan lam md bong. Ap suat trong ong co the cao hay thap nhung 
van con thap hdn ap suat khong khi. Lo ap suat thap co hinh dang thang trong khi 
lo ap suat cao, ong co hinh chut U.

Hai ctfc cua ong diidc noi vdi nguon dien nha. Song song vdi mach dien chinh 
la mach khdi dong. Mach nay chtfa cuon sd cap cua mot may tang the tu dong. Mot 
dau cua cuon thii cap noi vdi hai mu kim loai ap vao hai dau cua ong (hinh 3.1).

Khi dong mach dien, gitfa hai mu kim loai co mot dien trtfdng lam ion hoa khi 
argon. Khi stf ion hoa vtfa du do kich hoat cua mach khdi dong, sii phong dien xay 
ra. Dong dien chay trong khi argon ion hoa duy tri sii va cham giiia cac phan tii 
khi va tao ra nhiet lam boc hdi thuy ngan. Ho quang dien hdi thuy phan dtfdc tao 
thanh mot luong anh sang riic rd giau biic xa tii ngoai.

Quang pho cua den gom co tia hong ngoai budc song ttf 2.000 den 770nm  
chiem 52% ltfdng btfc xa; tia sang co btfdc song ttf 600 den 390nm chiem 20%; va 
tia ttf ngoai btfdc song ttf 390 den 189nm chiem 28%. Quang pho tao ra dac hieu 
cua hdi thuy ngan. Pho khong co tia do va tia cam, nhtfng cd mot ty le ldn tia tii 
ngoai ngan.

Den dtfpc lam nguoi bdi stf ltfu chuyen cua khong khi. Den Kromayer la loai 
den chieu cuc bo vdi nguyen tac nhtf tren nhtfng la dtfdc lam nguoi bang ntfdc. Vi 
ntfdc hap thu tia hong ngoai nen quang pho do den tao ra bao gom anh sang cd
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bade song tii 600 den 390nm chiem 40% ltfOng biic xa. Con lai 60% la tia til ngoai 
btfdc song ttf 390 den 184,9nm. Co mot ty le ldn cua nhtfng tia ttf ngoai ngan.

Den hdi thuy ngan can dtfdc sii dung va bao quan tot. Den phai dtfdc gitf sach, 
kho va tranh bui. Den phai de lam viec lien tuc, khong dtfdc tat md luon. Bong den 
tii ngoai khong dtfOc sd tay vao vi dinh mo hoi. Khong dtfdc cham vao vat ran anh 
htfdng den do thau quang cua bong. Hang ngay lau bong den bang dung dich ete 
va con de khii md va bui. Doi vdi den Kromayer, phai dinh ky thay ntfdc va chili 
sach cac ciia so thach anh.

2. Den huynh quang

Den hdi thuy ngan co the dtfdc dung de chieu toan than, nhtfng that ra rat bat 
tien vi pho btfc xa chtfa ty le ldn cac tia tii ngoai ngan. Den huynh quang phat ra 
mot pho btfc xa thich hdp hdn cho muc dich nay.

Ong huynh quang ttfdng ttf nhtf cac loai ong phat quang, nhtfng dtfdc lam bang 
loai thuv tinh dac biet de tia tii ngoai xuyen qua nhieu hdn thuy tinh binh thtfdng. 
Mat trong ong dtfdc phu mot ldp phot pho dac biet va mot ho quang thuy ngan ap 
suat thap dtfdc dat trong ong. Ldp phot pho hap thu cac tia tao ra ttf ho quang va 
phat ra nhtfng tia cd btfdc song dai hon. Den phat xa mot it tia hong ngoai, vai tia 
sang btfdc song ngan va mot ty le ldn tia tii ngoai dai. Nhtfng tia cd btfdc song nho 
hdn 280 nm dtfdc hap thu bdi thuy tinh.

II. TAC DUNG SINH LY

1. Tac dung tai cho

1.1. Phan Ung do da

Khi dtfdc da hap thu, tia tii ngoai gay nen cac phan tfng hoa hoc co tac dung 
kich thich va huy hoai te bao. Dieu nay tao nen stf phong thich chat “H” gav nen 
ba dap tfng ttfOng ttf nhtf histamin. Do la: (a) gian mao mach do tac dung trtfc tiep 
cua chat “H”, (b) gian tieu dong mach do phan xa true, va (c) Tiet dich vao mo do 
tang tinh tham cua vach mao quan. Hien ttfdng do da cd the dtfdc xem nhtf phan 
tfng viem. Ctfdng do phan tfng thay doi tuy thuoc vao ctfdng do chieu. Lieu nhe lam 
da tfng do va md ngay. Neu tiep tuc lau hdn. da do nhieu, nong, dau va phu ne. cd 
khi noi phong ntfdc.

Do da khong xuat hien ngay sau khi chieu tu ngoai. ma chi xay ra sau mot 
thdi gian dai hay ngan tuy theo ctfdng do btfc xa. thtfdng la 12 gid sau khi chieu. 
Su khac biet gitfa hong ngoai va ttf ngoai trong tac dung gay do da la do mot ben 
nhiet anh htfdng trtfc tiep len mach mau. trong khi ttf ngoai tac dung gian tiep qua 
co che phan tfng hoa hoc.
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Co bon do do da:

-  Do da do 1: Da do nhe, khong co cam giac dau ddn hay kich thich, md dan 
trong vong 24 gib.

-  Do da do 2: Do da ro hdn, hdi bi kich thich, md dan trong vong 2 - 3  ngav.

-  Do da do 3: Da do dam, nong, dau va phu ne. Phan tfng bien mat khoang 1 
tuan sau.

-  Do da do 4: TUdng ttf nhu do da do 3 nhung co phong ntfdc.

1.2. Day ldp bieu bi va troc vay

Ton thUdng te bao thtfdng bi lam kich thich stf tang sinh cua tang sinh san. 
Hau qua la ldp bieu bi day len de khang lai anh htfdng cua btfc xa. Vi the, de co 
lieu do da trong lan chieu sau, ctfdng do btfc xa phai gia tang.

Troc vay xay ra sau khi do da giam bdt va la stf loai bo cac te bao chet cua da. 
Ttf ngoai lam tang tien trinh troc vay binh thtfdng bang cach huy hoai ldp te bao 
nong. So ltfdng vay troc ra tuy thuoc vao ctfdng do cua phan tfng do da. Troc vay la 
mot qua trinh ngtfdc lai vdi day ldp bieu bi trong muc dich bao ve da doi vdi btfc xa 
tii ngoai.

1.3. Tao sac to

Tia ttf ngoai btfdc song gitfa 290 -  330nm dtfdc hap thu bdi ldp bieu bi sau va 
khdi dau mot phan tfng hoa hoc de kich thich men tyrosinase. Men nay bien 
tyrosin thanh melanin (sac to den). Hien ttfdng nay thay doi tuy theo ca nhan va 
thay ro d ngtfdi da mau. Mau sac cung dtfdc thay doi tuy thuoc nguon btfc xa, co 
the la mau nau hay mau xam.

Vai trd cua sac to la bao ve da chong lai cac kich thich lien tuc va keo dai cua 
btfc xa cd the gay nen ung thtf da. Nd cung la yeu to" lam tang stf de khang cua da 
doi vdi nhiem trung.

1.4. Tac dung diet khuan

Tia ttf ngoai btfdc song nho hdn 290nm dtfdc goi la nhtfng tia vo sinh vi nd huy 
diet stf song. Thtfc nghiem chtfng minh nhtfng tia vo sinh tfc che stf trtfdng thanh 
cua cay con va cd the diet vi trung tren mat da. Tac dung diet khuan tuy thuoc vao 
btfdc song, manh nhat la btfc xa cd btfdc song ttf 254 — 265nm.

Cac tia vo sinh dtfdc hap thu bdi ldp bieu bi nong va co the gay ton hai nhtfng 
te bao thtfdng bi, dac biet la cac md mdi thanh lap trong qua trinh lanh thtfdng. 
Nhtfng tia dai hdn, vdi btfdc song tren 290nm dtfpc goi la tia htfu sinh va cd ich cho 
cuoc song.
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2. Tac dung toan than

2.1. Tao vitamin D

Nhiing tia tu ngoai co biidc song giiia 270 -  310nm gay nen phan Ung hoa hoc 
de bien chat 7 dehydrocholesterol co san trong da thanh vitamin D. Vitamin D can 
thiet cho sii chuyen hoa binh thtfdng cua canxi va phot pho.

2.2. Tac dung khang sinh phong ngiia

He vong noi mo co tac dung quan trong trong stf de khang cua cd the doi vdi stf 
nhiem trung do stf sinh san ra cac thtfc bao va khang the. Mot vai te bao vong noi 
mo hien dien d ldp md nong va do do cd the dtfdc kich thich bdi nhiing tia ttf ngoai. 
De tao dtfdc hieu qua nay, can phai stf dung cac tia cd do xuyen thau ldn. Nhtfng 
tia cd btfdc song tren 290nm thtfdng dtfdc stf dung.

2.3. Tang ciibng site khoe tong quat

Chieu tii ngoai toan than dtfdc cho la cd tac dung t&ng ctfdng stfc khoe tong 
quat. An ngon mieng va giac ngu sau hdn. Trang thai bat an va kich thich giam 
bdt. Khong cd mot xac minh ro rang nao cho tac dung nay va cd rat nhieu y kien 
khac nhau xung quanh van de nay.

2.4. Phan huy bilirubine gian tiep

Cac tia tii ngoai cd btfdc song ttf 400 -  500nm cd tac dong len cac phan tii 
bilirubin gian tiep dtfdi da, bien nd thanh cac dang dong phan quang hoc tan dtfdc 
trong ntfdc, khong doc, va se dtfdc thai ra ngoai qua dtfdng mat va ntfdc tieu.

III. TAC DUNG DIEU TRj VA C/NG DUNG LAM SANG

1. Chieu toan than

Hien nay cd rat nhieu y kien ve hieu qua dieu tri cua chieu toan than. Du van 
tao dtfpc mot vai hieu qua, nhtfng thtfc stf hien nay phtfdng phap nay it pho’ bien.

1.1. Tao vitamin D

Tia tii ngoai cd hieu qua trong viec phong va chong benh coi xtfdng cung nhtf 
tinh trang thieu vitamin D. Nhtfng that ra, ngoai trtf trtfdng hdp stfdi n£ng chd 
nhtfng tre sd sinh de phdng tranh stf thieu hut vitamin D va ngan ngtfa vang da 
benh ly thi ngtfdi ta it dung tii ngoai de tao vitamin D trtf khi stf hap thu vitamin 
D qua dtfdng tieu hoa bi roi loan.

De tao dtfdc vitamin D, can phai chieu tren mot dien rong va can thiet phai 
keo dai dot dieu tri. Sii dung lieu dtfdi do da hay lieu do da do mot.



1.2. Gia tang de khang doi vdi su nhiem trung

That ra tac dung nay bi han che bdi kha nang xuyen thau cua tia ttf ngoai 

kem. De tri lieu nhot va loai nhiem trung khac, ngtfdi ta thtfdng stf dung chieu tai 

cho nhieu hdn.

1.3. Tao sac to va cai thien tinh trang da

Nhtfng benh ve da, dac biet la vay nen dtfdc chtfa tri co hieu qua vdi phUdng 

phap chieu toan than bang tia ttf ngoai dai. Rat kho giai thich hieu qua nay. Co 

the la do phoi hdp stf gia tang cung cap mau cho da, va thtfdng cd hieu qua tot khi 

tao sac to" dtfdc thanh lap.

1.4. Phong ngUa va dieu tri vang da sd sinh benh ly

Vang da do tang bilirubin gian tiep la mot benh ly rat pho bien d tre sd sinh, 

dac biet la d nhtfng tre de non. Neu khong dtfdc phat hien va xii ly kip thdi, tre cd 

the bi bien chtfng “vang da nhan” ma hau qua la rat tram trong. Tre cd the bi ttf 

vong do nhiem doc than kinh, hay cd the bi bai nao neu song sot.

2. Chieu cuc bo

2.1. Gia tang tuan hoan da

Chieu ttf ngoai cd tac dung gian nd mach mau d da vdi stf gia tang tuan hoan 

den vung dieu tri. Oxy va chat dinh dtfdng den nhieu hdn. Stf nuoi dtfdng md dtfpc 

cai thien. Tac dung nay dtfdc dung de dieu tri loet nam va nhtfng vet thtfdng man 

tinh khac, dieu tri nhtfng benh ve da nhtf vay nen, mun trtfng ca va rung toe, dieu 

tri mot vai roi loan tuan hoan ngoai bien. Sii dung lieu do da do 2 hay do 3 tuy 

thuoc dien va tinh trang vet thtfdng.

2.2. Tieu diet vi trung

Do da do chieu cue bo ban chat la phan tfng viem. Cung cap mau tang lam 
tang so ltfdng bach cau va khang the den vet thtfdng cung nhtf co stf tiet dich vao 
md ttf cac mao quan gian nd. Nhtfng bien doi nay cung co cd che diet trung binh 
thtfdng cua cd the. Tac dung nay dtfdc dung de dieu tri cho nhtfng nhiem trung 
nong nhtf nhot, vet thtfdng nhiem trung, viem hach va mun.

Can stf dung phan tfng viem manh trong cac vet thUdng nhiem trung; thtfdng 
dung lieu do da do 4. Vet thtfdng khu trtf nhtfng lai bi da che phu nhtf trong 
trtfdng hdp nhot, lieu gidi han d do da do 3 de tranh phong ntfdc. Neu bi dien rong 
nhtf trtfdng hdp mun trtfng ca thi dtfng lieu do da do 2.
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Phoi hdp vdi cd che tren, vi trung tren mat da cd the bi tieu diet bdi tac dung 

trtfc tiep cua nhiing tia vo sinh. Nhiing tia nay cd the cd gia tri trong vet thtfdng 

nhiem trung, nhung it nhat phai stf dung lieu do da do 4 hay hdn niia de dieu tri 

cac vet thtfdng man tinh.

2.3. Huy diet mo

Lieu manh tia ttf ngoai co the lam ton thtfdng hay tieu diet te bao nong. Do do, 

co the dung tia ttf ngoai ng&n lieu do da do 4 hay hdn niia de dieu tri cac vet 

thtfdng man tinh.

2.4. Kich thich su tang sinh bieu bi

Ngtfdc lai tac dung tren, vdi lieu do da do 1 hay 2, tia ttf ngoai cd the lam tang 

stf cung cap mau va kich thich stf tang sinh bieu bi. Do do, nd thtfc day dtfdc tien 

trinh lanh ton thtfdng.

2.5. Troc vay

Tac dung nay cd gia tri trong dieu tri mot vai benh ve da, dac biet la mun 

trtfng ca. Sii dung lieu do da do 3 rat cd hieu qua, nhtfng nen gidi han d lieu do da 

do 2. Mun trtfng ca thtfdng xuat hien d mat va phan tfng d da do 3 d vtfng nay gay 

dau ddn va xau xi cho mot so benh nhan.

2.6. Tac dung phan kich thich

Su hap thu tia ttf ngoai se lam kich thich cac dau thu cam d da vdi hieu qua 

giam dau qua cd che phan kich thich. Lieu do da do 3 cd hieu qua tot. Lieu do da 

do 4 thinh thoang dUdc dtfng, nhtfng neu phong ntfdc xay ra thi cd nguy cd nhilm  

trung. Lieu do da do 2 cd the dung vdi dien rong nhtfng it hieu qua hdn. Stf tri lieu 

nay dUdc ap dung cho cac ton thtfdng viem man tinh va trong nhtfng hau qua thtf 
cap cua chan thtfdng.

IV. CHONG CHIDjNH

1. Doi vdi benh nhan

Mot vai ca nhan khong thich hdp vdi stf tri lieu bang tia ttf ngoai. Do la nhtfng 

ngtfdi cd da qua nhay cam vdi tia tii ngoai, nhtfng ngtfdi bi suy kiet, sot cao hay khi 

dang cd benh tien trien, nhiing ngtfdi thieu nang gan, than.
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2. Doi vdi stf tri lieu

Chieu tia tii ngoai khong dtfOc su dung cung vdi cac phUdng thtfc dieu tri khac. 
Mot sd dtfdc phiam se gay nen qua mlin khi dtfdc chieu tia tu ngoai, vi du muoi 
vang sulfamid, insulin, tinh chat tuyen giap, quinin va mot so thuoc khac ma cang 
ngay cang thong dung, vi du nhom tetracylin.

Chieu tia ttf ngoai tai cho ctfng khong dtfdc dtfng d vung da vtfa chieu tia X. 
Tia X cd tac dung lam suy nhtfdc cac mo va dtfdi anh htfdng cua tia ttf ngoai, ung 
thtf da cd the phat sinh.

3. Benh

Mot sd benh chong chi dinh dieu tri bang tia ttf ngoai. Lao phoi chong chi dinh 
chieu toan than hay chieu vao vung ngtfc. Cham cap, viem da, Basedow v.v... cd 
the nang hdn khi dieu tri bang tia ttf ngoai.

V. CAC TAI BIEN VA BIEN PHAP DE PHONG

1. Viem ket mac

Tia ttf ngoai cd the gay nen viem ket mac. Sau khi chieu tia ttf ngoai khoang 
10 -  12 gid, cac trieu chtfng xuat hien nhtf dau, cam giac com mi mat, sd anh sang 
va chay ntfdc mat. Cac trieu chtfng giam dan trong cac ngay sau. Dieu trj trong 
trtfdng hdp nhe la rtfa mat bang dung djch acid boric hay nho mat bang dau thau 
dau. Trong trtfdng hdp nang hdn phai deo kinh ram, hoac neu can d phong toi mot 
den hai ngay.

De de phong, benh nhan va ky thuat vien nhat thiet phai deo ki'nh bao ve mat 
va khong nhin thang vao den. Den dtfdc bo tri sao cho de cac tia khong htfdng ve 
cac ngtfdi khac trong phong.

2. Qua lieu

Nguyen nhan chu yeu la chieu ttf ngoai vdi thdi gian kha lau. Da trd nen do. nong 
va dau, tham chi cd the tao ra phong ntfdc. Trieu chtfng toan than xay ra khi chieu 
mot vung rong, bieu hien bang dau dau, non mtfa, tang than nhiet va truv mach.

De de phong, can phai dam bao ky thuat dieu trj, phai hoi ky benh nhan cd 
nhay cam vdi tia sang mat trdi hay khong, thtf lieu sinh ly cho moi benh nhan. gia 
tang lieu ltfdng phai can than va phu thuoc vao phan tfng cua lan chieu trtfdc.

Khoang cach va thdi gian chieu phai tinh toan can than, can dan benh nhan 
phai gitf dung khoang cach. Khi biet qua lieu, dung ngay den hong ngoai chieu vao 
cho da dieu trj ttf ngoai se lam giam phan tfng do da do ttf ngoai.
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Khi ve nha, benh nhan dap kem lanh. Neu da bi kich thich nhieu thi co the sU 
dung dung dich muoi kem.

3. Dien giat

Tai nan xay ra neu cham vao day dien tran hay day nong cham vao bo phan 
kim loai cua den.

4. Bong

Hiem khi xay ra. Nguyen nhan la do cham vao den dang nong hay do den vd. 
De phong bang cach dan benh nhan khong cham vao den va khong dat den hdi 
thuy ngan phia tren cd the benh nhan.

5. On lanh

Benh nhan dtfdc dieu tri toan than bang tia ttf ngoai co the bi 6n lanh khi 
nhiet do phong thap hdn hoac co gio ltfa. Den hdi thuy ngan va den huynh quang 
phat ra rat it tia hong ngoai. Vi the can stf dung them tia hong ngoai. Chieu dong 
thdi tia hong ngoai va tia ttf ngoai khong anh htfdng den phan tfng cua tia ttf ngoai 
nhtf trong trtfdng hdp chieu trtfdc hay chieu sau.

K Y  TH U AT DIEU TRI BANG TIA T lf  NGOAI

I. XAC OjNH LIEU LUONG

Chi cd mot phtfdng thtfc de xac dinh lieu ltfdng cua tia ttf ngoai, do la phan tfng 
do da. Ctfdng do cua phan tfng tuy thuoc vao nhieu yeu to.

1. Loai den

Ctfdng do btfc xa thay doi tuy theo loai den, va cung co the thay doi tuy theo 
nhtfng den ctfng loai. Can thii nhtfng den mdi dem dung lan dau m6i biet dtfdc 
ctfdng do btfc xa trung binh gay phan tfng do da. Cong suat cua den giam dan theo 
tuoi tho cua den. Do do can phai thtf lai dinh ky bon thang hay sau thang mot lan. 
Ngoai ra, nen stf dung mot loai den trong suot thdi gian dieu tri.

2. Thdi gian chieu

Thdi gian chieu cang lau thi phan tfng do da cang manh. Neu biet dtfdc lieu do 
da do 1 co the tinh ra cac lieu do da theo tieu chuan sau:

-  Lieu do da do 2 gap 2,5 lan lieu do da do 1.

-  Lieu do da do 3 gap 5 lan lieu do da do 1.
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-  Lieu do da do 4 gap 10 lan lieu do da do 1.

-  Lieu dtfdi do da bang 1/2 hay 2/3 lieu do da do 1.

3. Vung chieu lan trtfdc

Viec chieu tia ttf loai ke tiep khong dtfdc lap lai cho den khi phan Ung do da 
cua lan chieu trtfdc chtfa md nhat. Khi phan ling do da md nhat, ldp bieu bi day 
len. Vi the muon chieu lai vung da cu thi phai tang lieu ltfdng de cd cung mtfc do 
da cua lan chieu trtfdc. Mtfc do tang dtfdc ti'nh nhtf sau:

-  De lap lai phan tfng do da do 1 can them 25% lieu do da lan trtfdc.

-  Doi vdi phan tfng do da do 2 can them 50%.

-  Doi vdi phan tfng do da do 3 can 75%.

-  Doi vdi phan tfng do da do 4 can 100%.

-  Lieu dtfdi do da thi tang len khoang 12,5% lieu chieu lan trtfdc hoac gia tang 
25% neu chieu cach nhat.

-  Khi co hien ttfdng troc vay thi phai giam lieu trd lai.

4. Khoang cach

Ctfdng do btfc xa ty le nghich vdi binh phtfdng khoang cach ttf den den benh 
nhan. Neu can thay doi khoang cach thi stf dung cong thtfc sau.

Lieu cu x Khoang cach mdi2 
Lieu m01 = Khoang cach cu?

5. Goc tdi

Stf hap thu btfc xa ttf ngoai tuan theo dinh luat Cosin. Do do tia thang goc vdi 
mat da dtfdc hap thu nhieu nhat.

6. Stf nhay cam cua ngtfdi benh

Phan tfng cua moi ca nhan doi vdi tia ttf ngoai rat khac nhau. Ngtfdi da trang 
nhay cam hdn ngtfdi da mau. Stf nhay cam cua da cung thay doi theo ttfng phan 
cua cd the. Nhtfng phan cua cd the phdi tran it nhay cam hdn la phan da dtfdi ldp 
ao quan, mat duoi it nhav cam hdn mat gap.

Ty le cam tfng cua cac vung tren cd the doi vdi tia ttf ngoai ttfdng tfng nhtf sau: 
Da ngtfc, bung va ltfng la 100%, da vung ngtfc tren va vung vai 75%, da mat trtfdc 
tay va mat sau chan 50%, mat sau tav va mat trtfdc chan 25%, da mu tav 10%, 
trong khi long ban tay va ban chan co ty le cam tfng kem, chi khoang 5%.

Neu benh nhan stf dung trtfdc mot so hoa chat hay dtfdc pham gay man cam 
dtfdi tac dung cua tia ttf ngoai thi phan tfng se gia tang. Stf dung hong ngoai ngay
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trade khi chieu tia tii ngoai cung lam gia tang phan ting, nhung neu sii dung sau 
khi chieu tia tii ngoai va trtfdc khi phan iing do da xuat hien thi hieu qua cua tia 
tii ngoai se giam. Mat khac, chieu dong thdi ca tia hong ngoai va tia tii ngoai lai 
khong co anh htfdng gi den phan ting.

Vi co nhieu yeu to anh htfdng den stf nhay cam cua ttfng ca nhan nen can phai 
do lieu sinh hoc trtfdc khi dieu tri.

II. CACH DO LIEU SINH HOC

1. Dinh nghla

Lieu sinh hoc (biodose) tia tii ngoai la thdi gian toi thieu de gay nen mot do da 
toi thieu cd bd ro net cua mot nguon ttf ngoai de xa 50cm chieu thang goc vao da.

Day chi'nh la lieu do da toi thieu (Minimal Dose Erythema: MDE) hay lieu do 
da do 1. Theo dinh nghla nay thi lieu sinh hoc do cho ngtfdi nao va sii dung den 
nao thi chi cd y nghla doi vdi ca nhan ngtfdi ay va vdi den sii dung ay.

2. Ky thuat

Ky thuat do lieu sinh hoc cung 
co y nghia doi vdi viec thtf cong 
suat cua den.

Vung da da chon dtfdc riia sach 
bang ete, xa phong va ntfdc, xong 
de kho. Thtfdng chon vung da d 
bung hay ngtfc la ndi co ty le cam 
tfng 100% hoac vtfng da dinh chieu 
dieu tri. Thtfdc do lieu sinh hoc 
dtfdc dan sat da va cac vung xung 
quanh dtfdc che kin. Thtfdc do la 
mot tam kim loai mong co due 6 lo thiing hinh chtf nhat. Moi lo co chieu dai la 2cm 
va chieu rong la 0,5cm. Phia tren co tam che cung lam bang kim loai va co the di 
chuyen dtfdc.

Den dat cach da 50cm va thang goc vdi cac lo cua thtfdc do. Sau khi bat den 
khoang 10 phut de btfc xa tii ngoai phat ra deu nhat, ta tien hanh do.

Ucfc dinh thdi gian trung binh ciia den gay do da, vi du 3 phut. Keo tam che de 
lo ca 6 lo, chieu vdi thdi gian 2 phut. Di chuyen tam che de dong dan cac lo sau moi 
30 giay chieu. Sau khi dong den lo thtf sau thi cham dtft. Sau den tam gid sau dd, 
do da bat dau xuat hien va ngay hom sau ta cd the doc ket qua. Ta tim lo co hien

Thai gian chieu Thai gian phai nhiem

Hinh 3.3. Thi/dc do va cach do lieu sinh hoc
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ttfdng do da nhe nhat nhtfng bd phai ro net. Ta goi thdi gian chieu d lo do la lieu do 
da sinh hoc cua tia ttf ngoai -  Lieu do da do 1.

3. Suf dung lieu sinh hpc

Ttfy theo yeu cau ma ta stf dung cac lieu do da. Ttf lieu do da sinh hoc (do da 
do 1) ta co the xac dinh thdi gian chieu theo tieu chuan d phan 1.2. Khi dieu tri tai 
cho d cac vung khac nhau, ta co the suy ra ttf lieu sinh ly do d bung, cac lieu ltfdng 
sinh ly d cac vung khac theo ty le cam tfng d phan 1.6. De rut ngan thdi gian dieu 
tri, ta nen thu ngan khoang cach ttf den den benh nhan theo cong thtfc d phan 1.4. 
Va trong cac lan chieu sau, de dam bao dtfdc do do da ttfdng tfng can tang lieu 
ltfdng theo phan 1.3.

Vi du: Lieu sinh hoc do d bung la 1 phut 30 giay. De dieu tri vet thtfdng d mat 
trtfdc dui vdi lieu do da do 3 va khoang cach la 10cm, ta tinh nhtf sau:

• Lieu do da do 3 la 1 phut 30 giay x 5 = 7 phut 30 giay.

• Mat trtfdc dtfi co ty le cam tfng la 25% nen can chieu thdi gian la

7 phtft 30 giay x 100/25 = 30 phut

• O khoang cach can chieu la 10cm, thdi gian phai chieu la

„  30.102
T  =  5 0 2  =  1  p h u t  1 2

C) tre nho, phan tfng do da khong ro rang va stf qua lieu thtfdng chi bieu hien 
bang trieu chtfng toan than nhtf kich thich, va non mvta. Vi the tre dtfdi 2 tuoi chi 
can ntfa lieu ngtfdi ldn va tre ttf 2 -  6 tuoi can 2/3 lieu ngtfdi ldn. Mot lieu thich 
hpp co hieu qua lam tre an ngon, len can, khoe manh va ngu yen.

III. KY THUAT CHIEU TOAN THAN

1. Chon den

Neu dieu tri mot nhom benh nhan thi stf dung den huynh quang. Nguon dtfdc 
bo tri gom 6 ong huynh quang dat thing dtfng tren mot cai gia hinh tron va khong 
co gtfdng phan chieu. Cac benh nhan dtfng xung quanh nguon phat xa (hinh 3.4.)

Neu dieu tri ttfng ngtfdi thi dung den hdi thuy ngan lam nguoi bang khong khi 
hoac den huynh quang kieu ham (hinh 3.4).

Day la loai den ham gom co 4 ong huynh quang co gtfdng lom phang chieu sap 
xep trong mot khung kim loai hinh ban nguyet. Nguon chieu dtfpc bo tri them 2 
den hong ngoai de gitf am cho benh nhan trong khi dieu tri. Den hoi thuy ngan it 
thich hpp hpn den huynh quang vi btfc xa ra mot pho cd nhieu tia ttf ngoai.
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Hinh 3.4: Den huynh quang bo tri kieu ham

2. Chuan bi den

Den hdi thuy ngan dtfdc bat 5 - 1 0  phut trtfdc khi stf dung de den btfc xa ctfdng 
do toi da. Den huynh quang khong can chuan bi nhtfng khi stf dung den kieu ham 
thi phai kiem tra vi tri cua benh nhan d tam diem cua khung ham.

3. Chuan bi benh nhan

Can hoi benh nhan xem ho co nhay cam vcli tia anh sang mat trdi khong, va 
doc ky ho sd xem trtfdc do benh nhan da stf dung nhtfng chat gay man cam vdi tia 
tii ngoai chtfa. Bao cho benh nhan biet cac phan tfng khi bi qua lieu va hoi ngtfdi 
benh cac phan tfng da xay ra khi chieu thtf lieu sinh ly de chon lieu dieu tri 
thich hdp.

Benh nhan chi mac quan ao lot. Ky thuat vien va ngtfdi benh deu phai deo 
kinh bao ve-m it. Doi vdi tre em thi can co man ngan gitfa mat va nguon.

4. Sap xep den va benh nhan

Khoang cach gitfa den va benh nhan phai dung va chinh xac. Neu dtfng den 
huynh quang nen ve s&n dtfdi nen va khoang cach ttfdng tfng. Benh nhan ngoi hay 
dtfng co ttfa xung quanh nguon btfc xa. Dat den the nao de nguon tia chieu thing  
goc vao diem gitfa cua cd the. Neu d vi the ngoi, diem gitfa cd the d diem dtfdi 
xtfdng tic hay gitfa ltfng. Trdng vi the dtfng hay nam thi diem nay d gitfa dot song 
co thtf bay va khcip goi.

Neu dung den hdi thuy ngan, dat benh nhan nam nghieng bang cach ke lot goi 
va bao dam khoang cach nguon tia cung nhtf den chieu thang vao diem gitfa cd the
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Chinh 3.5). Neu dung den huynh quang kieu ham, benh nhan co the nam sap ha\ 
ngtfa d trung tam diem cua ham.

Hinh 3.5. S ip  xep den hoi thuy ngan

Chu y ring, can phai che kin nguon biic xa trong khi sap xep vi tri benh nhan 
hay dieu chinh cac khoang cach tUdng tfng. Thdi gian dieu tri bat dau tinh tu khi 
den dUdc boc lo de cac tia chieu len da. Phai dan ky benh nhan khong dtfdc di 
chuyen khoi vi tri cung nhtf cham vao den.

5. Phtfdng thtfc tien hanh

Sau khi dieu chinh khoang cach. benh nhan cdi bo quan ao hoac boc lo nguon 
tia. Thdi gian phai dtfdc tinh chinh xac bang mot dong ho tinh giay. Moi benh 
nhan co mot bang thdi gian rieng de theo doi. Nhac benh nhan doi phia hay ngtfng 
dieu tri khi thdi gian chieu da du. Benh nhan cd the ttf xoav trd hay nhd stf giup dd 
cua ky thuat vien. nhtfng van phai dam bao dung khoang cach da quy dinh. Neu 
stf dung den hdi thuy ngan thi nen che kin nguon den khi xoay trd va sau khi dieu 
chinh. cuoc dieu tri mdi tiep tuc trd lai.

Trong suot qua trinh dieu tri. phai chac chan rang benh nhan khong biidc ra 
khdi vi tri, cung nhtf cac kinh bao ve hay man ngan khong ditqc thao bo. Day la 
mot diem dac biet quan trong. nhat la doi vdi tre em.

Sau khi chieu xong. tat den. Nhtfng neu con dieu tri tiep tuc cho ngtfdi khac 
hay nhom khac thi khong phai tat den neu nhtf dung loai den hdi thuy ngan Tuv 
nhien. can phai che tia tu ngoai lai. khong cho chieu vao ngtfdi benh trong khi 
dang sap xep den va benh nhan.



6. Ghi ho set

Phai ghi vao ho sd ngay dieu tri, den stf dung, vtfng cd the tri lieu, thdi gian 
chieu, khoang cach ttf den, phan tfng do da, cung nhtf tat ca cac phan tfng xau hay 
tot khac nhan thay dtfdc d benh nhan. Benh nhan phai dtfdc can hang tuan vi mot 
stf giam trong ltfdng bieu hien mot tinh trang khong thich tfng vdi tia tii ngoai.

7. Lieu ltfdng

Doi vdi trtfdng hdp chieu toan than, thtfdng stf dung lieu do da do 1. Lieu dtfdi 
do da ap dung cho cac trtfdng hdp can than trong khi dieu tri nhtf ngtfdi gia, tinh 
trang suy nhtfdc sau khi bi benh.

Thong thtfdng toan bo cd the deu dtfdc chieu trong mot lan dieu tri, ca mat 
trtfdc lan sau. Phan vung dieu tri de chieu dtfdc ap dung khi den nho hoac trong 
trtfdng hdp bi benh da toan than, vi du vay nen. Khi do stf dung lieu do da do 2 cho 
moi vung chieu.

8. Tang lieu

Stf gia tang lieu ltfdng la can thiet de tao phan tfng do da nhtf lan chieu trtfdc. 
Nhtfng that stf khong can thiet netf benh nhan co phan tfng qua mtfc hay nhtfng 
hieu qua xau, hoac neu thdi gian dieu tri cach nhau tren 10 ngay. Lieu do da do 1 
thtfdng tang len 25% va lieu dtfdi do da tang len 12,5% so vdi lan chieu trtfdc.

9. So lan dieu tri

Lieu do da do 1 thtfdng chieu cach nhat de phan tfng do da cd thdi gian md 
dan. Neu dieu tri ttfng vtfng thi chieu moi ngay mot vtfng. Lieu dudi do da co the 
chieu hang ngay.

IV. KY THUAT CHIEU TAI CH6

1. Chon den

Hai loai den thtfdng stf dung de chieu tai cho la den hdi thuy ngan lam nguoi 
bang khong khi va den Kromayer. Den lam nguoi bang khong khi dUdc dung de 
chieu cho mot vtfng ttfdng doi rong. Den Kromayer dung cho vung chieu nho hdn 
hay khi can dung nhtfng dau chieu dac biet. Ca hai deu btfc xa ra mot pho co ty le 
cao tia ttf ngoai ngan nen can stf dung kinh loc de hap thu chtfng.
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2. Chuan bi den

Den hdi thuy ngan phai dtfdc bat 5 phut trtfdc khi chieu. Den Kromayer thi 
phai cho van hanh he thong ntfdc lam nguoi. Ctfa so den Kromayer phai dtfdc lau 
sach bang ete trtfdc khi dieu tri.

3. Chuan bi benh nhan

Da vtfng chieu phai dtfdc rtfa sach bang xa phong va ntfdc. Neu cd dinh md thi 
phai rtfa sach bang ete. Benh nhan dtfdc dat trong ttf the thoai mai de ho khong di 
dong trong khi dieu tri. Vtfng da xung quanh khu vtfc chieu dtfdc che kin. Trong 
nhtfng lan chieu ke tiep, phai bao dam chinh xac khu vtfc dieu tri lan trtfdc. Mat 
phai dtfdc bao ve bang kinh hay che kin. Trtfdc khi dieu tri, benh nhan phai dtfdc 
dan do cac dieu can thiet giong nhtf khi chieu toan than.

4. Sap xep den va benh nhan

Neu dung den hdi thuy ngan lam nguoi bang khong khi, da phai dtfdc che kin 
trong khi sap xep den va dieu chinh khoang cach. Den Kromayer dtfdc dat sat da 
hoac cach da 5 hoac 10cm. Den dtfdc gitf co dinh bdi ky thuat vien. Ca benh nhan 
va ky thuat vien can phai d trong ttf the thoai mai. Rat kho gitf den bang tay cho 
dung khoang cach nen no can dtfdc nang dd bang goi. Neu dat den sat da thi phai 
dam bao dung vung dieu tri, neu can thi phai lam dau. Khi dieu tri vdi khoang 
cach 5 -  10cm phai deo kinh bao ve va htfdng nguon tia thang goc vdi khoang cach 
chinh xac.

5. Phtfdng thtfc tien hanh

Boc lo vung dieu tri hay md nap day den Kromayer. Van dong ho bao gid. Khi 
tri lieu xong, den dtfdc di chuyen ra cho khac. Neu dieu tri lieu cao thi can bao ve 
vung chieu khoi bi co sat bdi quan ao gay kich thich, nhat la neu dtf kien phong 
ntfdc se xuat hien. Thoa vung da dieu tri bang md co muoi kem hay acid boric roi 
dap gac len.

6. Ghi ho sd

Theo mau nhtf trong dieu tri toan than.

7. Lieu ltfdng

Trong chieu tai cho, cac lieu do da deu co the dtfng dtfdc. Lieu do da do 2 dtfdc 
dtfng cho mot vung rong co the den 1/6 dien tich cd the. Nhtfng khi chieu lieu do da 
do 3 thi vtfng dieu tri phai hep hdn. Neu phong ntfdc xav ra sau khi chieu thi dien 
tich dieu tri khong ldn hdn ctfa so cua den Kromayer. Mac dau vay, lieu do da dd 4
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co the stf dung cho nhtfng vung da rong hdn neu vung dd khong co da, vi du nhtf 
vet thUdng.

8. Tang lieu

Stf tang lieu la can thiet de lap lai phan ting do da tUdng ttf nhu lan chieu 
trtfdc. Neu co hien ttfdng lot da thi can den khi lot da hoan toan mdi tiep tuc. Lieu 
do da do 1 cd the chieu cach nhat, lieu do da do 2 thi chieu mot tu&n 2 lan. Mot 
tuan mot lan cho lieu do da do 3. Mtfdi hay mtfdi bon ngay sau mdi chieu lai cho 
lieu do da do 4.

• Dieu tri cac vet thtfdng
Can chu y la tat ca cac nguyen tSc ve vo trtfng phai dtfdc ton trong.

Vet thtfdng dtfdc rtfa sach nhtf thtfdng le. Lot bo ldp vay boc tren nhtfng vet 
thtfdng nhiem trtfng. Sau khi rtfa sach phai de kho vi ntfdc se can stf xuyen thau 
cua tia ttf ngoai. Che kin ldp da xung quanh bang vai hay giay vo khuan.

Chieu vdi lieu do da do 4 tren nhtfng vet thtfdng nhiem trung hay vet thtfdng 
khong dau de tao mot phan tfng viem manh, va co the diet khuan ctfng nhtf huy 
diet mo nong. Sau khi chieu, vet thtfdng thtfdng xuat tiet nhieu hdn. Khong can 
phai gia tang lieu trong nhtfng lan chieu sau vi vet thtfdng khong cd da bao boc. 
Vung xung quanh vet thtfdng dtfdc chieu vdi lieu do da do 1 hay do 2 de tang ctfdng 
cung cap mau va gia tang stf de khang cua da. Can gia tang lieu ltfdng doi vdi 
nhtfng vung nay.

Khi vet thtfdng tien trien tot, lieu do da do 1 hay do 2 dtfdc stf dung de gia tang 
stf cung cap mau va kich thich stf tang trtfdng cua bieu bi. Can bao ve ldp bieu bi 
mdi dtfdc thanh lap bang cach thoa md vo khuan va dtfng kinh loc de loc bdt cac tia 
ttf ngoai ngan.

T J  LJON G  GIA

Cau hoi ltfa chon (Khoanh tron vao chtf cai dau cau tra ldi dung nhat)
1. Co 4 do do da do tia tii ngoai tao ra. Dd la

A. do da do 1: da do nhe, hdi dau, md dan trong vong 24 gid.

B. do da do 2: da do dam, nong, dau, md dan trong vong 2 -3  ngav.

C. do da do 3: da do dam, nong, dau va phu ne. Phan tfng bien mat khoang
1 tuan.

D. do da do 4: mo te bao bi huy hoai gay nen loet hay phong ntfdc.
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2. Khi dieu tri bang tii ngoai, can phai gia tang thdi gian chieu trong lan chieu 

sau vi

A. 16p bieu bi cua da vung chieu lan trtfdc day len lam stf hap thu kho hdn.

B. da vung chieu lan trtfdc bi den do sac to den lam stf hap thu kho hdn.

C. benh nhan da quen vdi tia ttf ngoai nen da cd stf de khang.

D. da da co ldp vitamin D bao ve.

3. Tac dung sinh ly cua tia ttf ngoai la

A. lam do da do tac dung nhiet.

B. lam den da do hong cau bi pha huy.

C. lam ldp bieu bi day len do kich thich tang sinh san cua da.

D. lam chet vi trung do nhiet lam phan huy.

4. Dinh nghla lieu sinh hoc cua tia ttf ngoai la

A. thdi gian de gay nen mot do da toi thieu cd bd ro net cua mot nguon tii 

ngoai de xa 50cm chieu thang goc vao da.

B. thdi gian toi thieu de gay nen mot dd da toi thieu cua mot nguon ttf ngoai 

de xa 50cm chieu thang goc vao da.

C. thdi gian toi thieu de gay nen mot dd da cd bd rd net cua mot nguon tii 

ngoai de xa 50cm chieu thang goc vao da.

D. thdi gian toi thieu de gay nen mot dd da toi thieu cd bd rd net cua mot 

nguon tii rtgoai de xa 50cm chieu thang goc vao da.

5. Hien ttfdng dd da khi chieu tia tii ngoai la do

A. mot phan tfng hoa hoc.

B. gian mach do nhiet.

C. hong cau bi vd.

D. mau tf tre trong tinh mach.

6. Tii ngoai lam tang tien trinh troc vay bang cach

A. huy hoai ldp te bao sau.

B. huy hoai tang sinh san cua da.

C. huy hoai ldp te bao nong.

D. huy hoai cac tuven mo hdi.
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7. Sii tao sac to da sau khi chieu tia tu ngoai la do sii bien doi

A. 7 dehydrocholesterol thanh melanin.

B. 7 dehydrocholesterol thanh tyrosin.

C. tyrosin thanh 7 dehydrocholesterol.

D. tyrosin thanh melanin.

8. Khi can thay doi khoang cach chieu tia tii ngoai thi ta ap dung cong thiic

Lieu cu x Khoang cach cu2
A. Lieu mdi = ---------------------------------------------------------------------------

Khoang cach mdi2

Lieu cu x Khoang cach mdi
B. Lieu mdi =

C. Lieu mdi =

D. Lieu mdi =

Khoang cach cu2 

Lieu cu x Khoang cach mdi2

Khoang cach cu2 

Lieu cu x Khoang cach mdi2

Khoang cach cu
9. De tao ra tac dung diet khuan khi chieu tia tii ngoai, ta

A. chon tia tii ngoai cd btfdc song nho hdn 290nm.

B. chon tia tii ngoai cd btfdc song ldn hdn 290nm.

C. tang thdi gian chieu.

D. giam khoang cach chieu.

10. Chieu tia tii ngoai cd the tao ra vitamin D ttf:

A. tyrosin.

B. melanin.

C. 7 dehvdrocholesterol.

D. tyrosinase.

11. Diia vao lieu dd da do 1, cac lieu dd da khac dtfdc tinh nhtf sau

A. lieu dd da do 2 gap 2 lan lieu dd da do 1.

B. lieu dd da do 3 gap 5 lan lieu dd da do 1.

C. lieu dd da do 4 gap 7.5 lan lieu dd da do 1.

D. lieu dtfoi dd da bang 1/3 lieu dd da do 1.
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Bai 4

SIEU AM TRI UEU• •

I. NANG Ll/pNG SIEU AM

1. Ban chat cua song am
->

Khac vdi song dien ttf la nhiing song ngang. nghla la dao dong song thang goc 
vdi phtfdng truyen. song am la loai song truyen theo chieu doc, co nghla la cung 
htfdng vdi phtfdng truyen song. Nhtf the ta gap mot song doc khi stf lan truyen la 
stf dich chuyen cua mdi ltfdng nho vat chat khdi vi tri can bang cua nd theo phtfdng 
truyen song.

B A A B nen gian nen gian

Hinh 4.1. Am thoa tao song am

Song dien ttf cd the truyen di trong khong gian. trong khi song am chi truyen 
di trong mot moi trtfdng vat chat. Mdi trtfdng nay phai cd mot do dan hoi nao dd de

»C°PGtWATU
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cho nhiing phan tvJ co the bi nen lai hay gian ra de duy tri chuyen dong qua lai. 
Khi chuyen dong qua lai, trong vat chat xuat hien cac vung ap suat cao xen ke cac 
vung ap suat thap. Vi the, cac song doc con dtfdc goi la song nen.

Tai ngtfdi thinh vdi cac bien thien cua ap suat khong khi khi tan so nam trong 
khoang ttf 20 den 20.000 chu ky/giay. Cac song nen cd tan sd nhtf vay dtfdc goi la 
song am. Khi tan so ldn hdn 20.000 chu ky/giay ta cd song sieu am. Song sieu am 
(Ultra sound: US) dung trong y hoc cd tan sd 500.000 den 3.000.000 chu ky/giay, 
nhtfng tan sd 1.000.000 chu ky/giay thtfdng dtfdc sii dung nhat.

2. Tan so -  Van toe va biidc song

Song sieu am dtfdc tao ra do stf rung dong cua vat chat nen cd ctfng tan sd vdi 
vat tao ra sieu am. Tan sd sieu am la hang sd, nhtfng van toe thi thay doi ttfy theo 
mdi trtfdng. Vi du van toe trong ntfdc ldn hdn trong khong khi. Gitfa van toe, btfdc 
song va tan so lien he vdi nhau qua bieu thtfc:

A

Trong dd: F : tan sd; v : van toe; X: btfdc song

Vi van toe v thay doi tuy theo moi trtfdng nen btfdc song A. cung thay doi theo. 
Do dd ngtfdi ta sii dung tan so F de xac dinh song sieu am.

3. Stf truyen sieu am

Song sieu am dtfdc truyen qua mdi trtfdng de hay kho tuy thuoc vao kha nang 
va to"c do bien dang cua vat chat. Tinh chat nay dtfdc goi la am trd. Sieu am dtfdc 
truyen de dang qua mdi trtfdng cd am trd ldn. Nd truyen de dang trong thep hdn la 
trong ntfdc va rat kho khan khi qua khong khi vi khong khi cd am trd rat thap.

Khi song am gap mat tiep xuc gitfa hai moi trtfdng cd toe do lan truyen khac 
nhau, nd cd the bi phan xa, tiep tuc truyen qua mdi trtfdng thtf hai hay bi hap thu

4. Stf phan xa

Song sieu am khi gap mat tiep xuc gitfa hai mdi trtfdng se phan xa lai moi 
trtfdng ctf. Stf phan xa song sieu am tuan theo dinh luat quang hinh hoc. nghia la 
goc phan xa bang goc tdi. Ty le tia .phan xa tuy thuoc vao am trd cua moi trtfdng. 
Mdi trtfdng cd am trd thap cd khuynh htfdng phan xa song sieu am va stf khac biet 
am trd cua hai moi trtfdng cang ldn thi ty le tia phan xa cang ldn (hinh 4.2.).
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Hinh 4.2. S i/ phan xa va si/ khuc xa cua song sieu am

5. Stf khuc xa

Song sieu am co the tiep tuc truyen qua moi trtfdng mdi. Neu song sieu am gap 
mat tiep xuc dtfdi mot goc vuong thi nd truyen thang qua mdi trtfdng thtf hai. Neu 
khong, nd se bi khtfc xa. Stf khuc xa se le thuoc vao toe do ttfdng doi cua nd trong hai 
mdi trtfdng. Khi song sieu am di ttf moi trtfdng cd toe do truyen song cao, nd bi khtfc 
xa ra phap tuyen. Stf khac biet toe do cang ldn thi stf khtfc xa cang ldn (hinh 4.2).

6. Stf hap thu

Khi mot bd sieu am di qua mot mdi trtfdng, nd bi hap thu va ctfdng do giam 
dan. Khoang cach ma ctfdng do giam di con mot ntfa dtfdc goi la ban tri. Khoang 
cach nay phu thuoc vao cau true cua mdi trtfdng va tan sd" cua song sieu am. Song 
cd so tan cao hdn se bi hap thu nhanh hdn. Trong cac md cd the, song sieu am cd 
tan sd 1.000.000 chu ky/giay, cd khoang ban tri la 1,5cm (hinh 4.3).

Hinh 4.3. S i/ giam ctfdng do cua bd sieu am (d: khoang ban tri)
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7. Stf phan ky

Song sieu am xuat phat ttf mot nguon diem se phan ky va tuan theo lu&t binh 
phtfdng ty le nghich. Khi tan sd song gia tang thi stf phan ky it hdn. Song sieu am 
xuat phat ttf nguon diem cd tan so 1.000.000 chu ky/giay that stf di sor\g song vdi 
nhau. Nhtfng song cd tan so" thap hdn, ctfdng do bd song giam dan theo khoang 
cach do stf phan ky va hap thu, trong khi d tan sd cao, stf giam ctfdng do bd song 
chi do mot hien ttfdng hap thu. Neu song sieu am dtfdc phat ra ttf mdi trtfdng mot 
dia ph^ng, vi du d dau dieu tri cua may sieu am, stf phan bd nang ltfdng phtfc tap 
hdn nhtfng van theo nguyen tac tren.

II. CACH TAO SIEU AM

1. Nguyen tac

De tao ra sieu am cd tan so co dinh, ngtfdi ta dung mot dung cu cung cap nang 
ltfdng dao dong ghep vdi mot bo cong htfdng, d dd cac song doc dtfdc hinh thanh. 
Tan so cua mach dao dong dien dtfdc dieu chinh theo tan so cua bo cong htfdng. Bo 
cong htfdng la mot ban thach anh dtfng lam chat dien mdi cua tu dien. Stf truyen 
nang ltfdng cho bo cong htfdng dtfdc thtfc hien nhd hieu tfng ap ltfc dien.

Dac diem cua thach anh la khi hai mat cua tinh the chiu mot ap ltfc F thi tren 
hai mat cua thach anh se xuat hien cac dien tich q+ va q -  ty le vdi F. Dau cua cac 
dien tich thay doi ttfy theo F la ltfc nen va ltfc keo. Ngtfdc lai, neu cho vao hai mat 
cua tinh the mot dien ap V thi san sinh ra mot ap ltfc ma tuy dau cua V, thach anh 
se co lai hay dai ra (hinh 4.4.).

o
Nen ep Gian

Hinh 4.4. S i/ bien dang cua thach anh theo dien ap
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2. May phat sieu am

Trong may phat sieu am, dau sinh sieu am hay con goi la dau bien nang dtfdc 
cau tao bang tinh the thach anh, phia trtfdc co mang ngan bang kim loai co kha 
nang rung khi tinh the dao dong. Song sieu am dtfdc phat ra ttf mang ngan nay 
khi tinh the thach anh rung. Chan dong do hieu tfng ap ltfc dien cua mot dong 
dien xoay chieu cao tan.

Tuy theo may ma song sieu am phat ra lien tuc hay gian doan tao thanh cac 
dong xung sieu am. Nang ltfdng cua sieu am dtfdc tinh bang Watt/cm2 cua dau 
bien nang.

III. TAC DUNG SINH LY VA TRj LIEU

Song sieu am la dao dong co ap ltfc theo chieu doc. Song sieu am khong lan 
truyen ttf mot diem ra xung quanh nhtf am nghe thay, ma no lan truyen dtfdi hinh 
thtfc mot bd song. Chinh vi the ma tac dung trtfc tiep cua nd chi thay dtfdc trong 
pham vi cua bd song day dac d phia dtfdi cua dau bien nang. Dieu nay noi len tinh 
chat quan trong cua viec dieu tri tai cho doi vdi cac qua trinh benh ly.

Stf phan bo nang ltfdng cua song sieu am rat phtfc tap, nhtfng ctfdng do ldn 
nhat van tap trung d tam diem cua bien nang.

1. Tac dung nhiet

Nhiet dtfdc phat sinh khi cac md cd the hap thu nang ltfdng cua song sieu am. 
Hieu qua dtfdc nhan thay d mat phan cach gitfa cac md nhtf gitfa md md, md cd va 
d mang ngoai xtfdng (hinh 4.5). Nhiet do sieu am phat sinh cung cd tac dung sinh 
ly ttfdng ttf nhtf cua cac nguon nhiet khac. Nd lam gia tang hoat dong cua te bao, 
gian mach, gia tang tuan hoan, gia tang chuyen hoa va qua trinh dao thai, dong 
thdi giai quyet dtfdc hien ttfdng viem.

53



2. Tac dung cd  hoc

Tac dung nay sinh ra do qua trinh co gian doi vdi cac to chiic d vung do song 
sieu am tac dung. Nhtfng phan rat nho vat chat dtfdi tac dung cua song sieu am se 
chuyen dong theo ltfc qua lac chtf khong gav ra stf thay doi vi tri Nhtf vay. qua 
trinh van dong nang ltfdng cd the dat dtfdc ma khong can den stf van chuyen cua 
khdi ltfdng (hinh 4.4). Mac dau khoang di chuyen qua lai cua vat chat rat nho 
nhtfng stf thay doi ap ltfc trong md du ldn de tao nen hieu qua cd hoc. Mang te bao 
trd nen de tham hdn, dan den qua trinh trao doi va hap thu cac chat tang len

Sieu am lam long cac md ket dinh. cd le la do stf tach rdi cac sdi collagen va 
lam mem chat ket dinh. Neu chan dong qua manh se lam vd md gay nen hien 
ttfdng sinh hoc va cac ton thtfdng tram trong khac. Bien chtfng nay it xay ra vdi 
ctfdng do dung de dieu tri. Ngtfdi ta quan mem tac dung cd hoc cua sieu am la mot 
stf xoa bop vi te hay xoa bop noi te bao.

3. Giam dau

Cdn dau cd the giam bdt do sii dung sieu am. Mac dau mot phan hieu qua nay 
la nhiet, nhtfng cd le la do mot vai cd che khac nhtf tac dung trtfc tiep len dau day 
than kinh. Stf giam dau cd the cd khi sii dung dong xung sieu am vdi ctfdng do 
thap ma hieu qua sinh nhiet la khong dang ke.

4. Tac dung hoa hoc

Trong phong thi nghiem. ngtfdi ta nhan thay rang sieu am cd the lam tang toe 
cac phan tfng hoa hoc. Nhtfng trong cd the. khdng cd mot chtfng cd nao ro rang cho 
thav stf gia tang phan tfng hoa hoc do tac dung trtfc tiep cua sieu am. ngoai trtf su 
gia tang nay do tac dung gian tiep qua cd che sinh nhiet cua sieu am.

IV. LfNG D U N G

Sieu am dtfdc stf dung rong rai de dieu tri va cd nhieu hieu qua tot Trong 
nhieu trtfdng hdp. mac dau cd hieu qua cao nhtfng sieu am khdng han da vtfdt troi 
hdn cac phtfdng phap dieu tri vat ly khac. Gia tri cua sieu am tri lieu trong nhung 
trtfdng hop nay la tao nen phtfdng phap dieu tri xen ke vdi cac phtfdng thtfc khac. 
Sieu am cd tfu diem hdn trong cac trtfdng hpp sau.

1. Chan thtfOng va tinh trang viem

Sieu am thtfdng dupe dung trong cac trtfdng hpp chan thu'Png hay tinh trang 
viem. Sieu am lam cho su hap thu dich tang va stf tac thanh mo ket dinh r.am. 
trong khi tac dung giam dau cho phep stf dung sdm hon phan co' the bi chan
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thtfdng. Tuy nhien, can chu y la van dong tap co the gay ra tai bien khi trieu 
chtfng dau thoai trien dtfdi tac dung cua sieu am. Gia tang stf cung cap mau giup 
cho mo mau lanh va hieu qua ttfdng ttf co the dtfdc ap dung trong nhtfng tinh 
trang viem nhtf viem bao khdp, viem hoat dich va viem gan.

Sieu am co nhieu hieu qua hdn cac phtfdng phap nhiet khac doi vdi xtfdng va 
khdp, dac biet la trong trtfdng hdp viem cot song dinh khdp.

2. Mo seo

Sieu am lam mem dtfdc mo seo. Phtfdng phap nay dtfdc ap dung cho ca seo d 
can hay d nhtfng mo sdi nam sau hdn. Mo sdi bao gom ca stf chai ctfng theo sau 
btfdu mau, nhot hay nhtfng ton thtfdng ttfdng ttf. No cung bao gom co rtft Dupuytren 
va viem can gan chan. De lam mem mo seo, stf dung sieu am co hieu qua hdn cac 
phtfdng phap khac.

V. CAC TAI BIEN VA CACH DE PHONG

Cac tai bien that stf it xay den neu dieu tri dtfng phtfdng phap va ky thuat. 
Dieu kien can ban de dieu tri mot cach an toan la khong lam dau benh nhan. Cac 
tai bien chinh la:

1. Bong

Bong nhiet xay ra do stf dung sieu am vdi ctfdng do qua ldn, do khong di 
chuyen dau bien nang hoac do dau bien nang tiep xuc khong dong deu vdi mo. 
Bong ctfng xay ra khi dieu tri tren mot mau xtfdng; d day co stf chieu qua lai cua 
song sieu am gitfa mau xtfdng va dau bien nang lam nang ltfdng tap trung tren 
mot vtfng nho.

De tranh bong, trong khi dieu tri khong dtfdc gay stf kho chiu cho benh nhan. 
Cam giac nong qua do khong dtfdc xay ra cung nhtf dau nhtfc vi moi tinh trang 
tren cho biet rang co stf tang nhiet d md sau. Phai thtf cam giac nong lanh trtfdc 
khi dieu tri lan dau va neu cam giac nay bi roi loan thi dieu tri phai het stfc than 
trong. Cac diem xtfdng dtfdi da phai tranh, dau bien nang phai di chuyen va tiep 
xtfc tot vdi md. Nguy cd do bong dtfdc giam thieu khi dung sieu am nhip (xung 
sieu am).

2. Sinh hoc

Vdi lieu sieu am ctfdng do cao cd the gay nen hien tudng sinh hoc. Tuy nhien, 
neu lieu ltfdng khdng vtfdt qua mtfc cho phep va khdng cd mot stf kho chiu nao xay 
den cho benh nhan thi hien ttfdng nay it xay ra.
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3. Qua lieu

Sii qua lieu lam tram trong them cac trieu chiing benh ly. Can than trong khi 
gia tang lieu liidng va chu y den cac hieu qua da dat diidc.

4. Hong may

Do khong khi truyen sieu am rat it, nen neu dau dieu tri tiep xuc vdi khong 
khi khi may hoat dong thi sii phan xa trd lai co the lam hong dau bien n&ng.

VI. CHONG CHiOjNH

Song sieu am khong diidc dung de dieu tri cac mo dac biet nhii mat, tai, buong 
triing, dich hoan. Mot vai tac gia cho rang sieu am co the co anh htfdng xau len 
nao bo va tuy song, hach giao cam, cac dau xtfdng con tang trtfdng. Khong dtfdc ap 
dau bien nang len ttf cung mang thai. Neu tuan hoan kem thi tai bien giong nhtf 
nhtfng tac nhan dieu tri bang nhiet khac. Neu can thiet thi sii dung sieu am vdi 
ctfdng do thap.

Sieu am cung khong dtfdc dtfng cho cac btfdu tan sinh (ung thtf) de tranh di 
can; cung khong sii dung cho cac ndi nhiem trung vi co the lam stf nhiem trung 
lan rong.

VII. CAC PHLrONG PHAP DIEU TRj

Khi sii dung nang ltfdng sieu am vao dieu tri, dieu can thiet la song sieu am 
dtfdc truyen ttf dau bien nang vao cac mo cd the phai deng deu. Sieu am rat khd 
truyen trong khong khi vi am trd cua no thap, do do hau nhtf toan bo song sieu am 
deu phan xa trd lai. Ap trtfc tiep dau bien nang vao cac mo la it hieu dung vi mo 
tiep xtfc khong toan dien va co mot so' tui khi du rat nho d gitfa mat phan cach. Vi 
the, song sieu am bi phan xa va stf phan bo" trd nen khong dong deu. Do do, c^n co 
mot moi trtfdng trung gian gitfa dau bien nang va mo (hinh 4.6). Ntfdc va mot sd 
dau hay kem nhtf glycerin, parafin dtfdc sii dung. Tuy nhien, ntfdc can dtfdc nau 
sdi de loai bd cac khi hoa tan, neu khdng dtfdi tac dung cua sieu am, cac bong bong 
khi dtfdc hinh thanh va can trd stf truyen song.

mdi trtfdng v  1 r>
trung gian ^  /  /  /

Dau bien nang j |  q ^ u 5 jgn n*,ng

^  ^  ^  khong k h ^

Da w

Hinh 4.6. Su1 dung moi tri/dng trung gian gitfa dau bien nang va mat da



1. Phtfcfng phap truyen qua dau

PhUdng thtic nay thich hdp vdi nhiing vung cd the ma be mat da bang phang. 
Thoa mot ldp dau hay kem len be mat da. Dau bien nang di chuyen tren vung nay 
va giQ cho bo song sieu am tiep xuc thang goc vdi da mat de tranh sii khuc xa anh 
hUdng den sii xuyen thau cua song (hinh 4.7). Chum song sieu am chi can lech 
khdi phap tuyen la da bi khuc xa khdng nhiing d mat da ma con d cac ldp md khac 
nhau d sau.

Hinh 4.7. Dieu trj bang sieu am theo phi/dng phap truyen qua dau

2. Phtfdng phap truyen trong ntfdc

PhUdng phap nay diidc dung khi phan cd the dieu tri nho cd the nhung vao 
trong bon niidc va mat da khdng deu de ap triic tiep dau bien nang. PhUdng phap 
nay cung diidc dung khi vung da dieu tri qua nhay cam ma sii tiep xuc cua dau 
bien nang cd the gav nen cam giac khd chiu. Khiem khuyet cua phUdng phap nay 
la khdng the vide tinh diidc chinh xac nang liidng sieu am truyen vao cd the.

Dau bien nang nhung trong niidc. Di chuyen va giii cho mat cua dau bien nang 
song song vdi mat da d khoang cach tii 2 -  2,5cm. Neu niidc noi bong bong thi 
ngving dieu tri va lau khd da cung nhii dau bien nang.
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3. Phtfdng phap dieu tri tren mat ntfdc

PhUdng phap nay diidc dung khi phan cd the dieu tri khong dUdc nhung trong 
nUdc nhung lai qua go ghe, qua nhay cam de ap triic tiep dau bien nang len be mat 
da. Dau tri lieu nhung trong nUdc va mot tam phan xa de hudng bd song sieu am 
len mat niidc phan cd the diidc nang dd de cho da tiep xuc vtia du vdi mat nUdc 
(hinh 4.8).

Hinh 4.8. Sir dung s ii phan xa song len mat nirdc

4. Tui ntfdc

Mot tui cao su chtia nUdc da dun soi dat tren mat da va dau tri lieu di chuyen 
tren be mat tui cao su.

VIII. KY THUAT TRj LIEU

1. Sufa soan may

Can thii may de biet chac chan la nd hoat dong tot bang cach nho mot vai giot 
nUdc len dau bien nang va md may. Song sieu am lam nUdc rung dong giong nhu soi.

2. Chuan bi benh nhan

Boc lo phan cd the dUdc dieu tri va thu cam giac nong lanh trUdc khi dieu tri 
lan dau. Tuy chi dinh ma thoa dau hay nhung trong nUdc. Benh nhan trong tu the 
thoai mai va dUdc cho biet la se cd mot cam giac am de chiu. Dan benh nhan can 
bao kip thdi neu cd cam giac khd chiu. NgUdi benh can hieu rd mue dich cuoc tri 
lieu va lieu nhiet qua cao cd the gay bong.
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3. Phtfofng thtfc tien hanh

Dau tri lieu dat trong niidc hay tiep xuc triic tiep vdi da. Gia tang ciidng do 
den mtic yeu cau. Di chuyen hinh vong dau bien nang mot cach cham rai va giii 
cho bd song luon luon thSng goc vdi mat da. Tranh cac mau xiidng. Chu y den cac 
vung cd the mong nhii ban tay. Song sieu am sau khi di qua cd the cd the phan xa 
trd lai vao cd the sau khi tiep xuc vdi mdi trudng khdng khi. Dieu tri xong, van cac 
nut trd ve vi tri zero va lay dau tri lieu ra.

4. Lieu ltfofng

Tuy theo phiidng thiic dieu tri, benh canh lam sang, do sau cua ton thUdng, 
dien dieu tri ma ta chon lieu liidng. Neu de dau tri lieu diing yen thi cd tac dung 
gay nong, ta phai dung lieu thap. Neu di chuyen dau bien nang thi cd the dung 
lieu cao hdn. Nhiing triidng hdp ton thiidng mdi hay tinh trang cap tinh thi ta sii 
dung lieu thap, vdi thdi gian ng&n va ngiidc lai.

Ciidng do thap dufdc tinh tii 0,1 -  0,5 W att/cm 2. Ciidng do trung binh tii 0,5 -  1 
Watt/cm2 va ciidng do cao tii 1 — 0,5 W att/cm 2. Thdi gian dieu tri cd the ngan tii 2 —
5 phut, trung binh tii 5 - 1 0  phut va thdi gian dieu tri dai tii 10 -  15 phut. Tan 
suat dieu tri cd the la 2 lan/ngay, ngay mot lan, hay cach nhat.

Khi gia tang lieu liidng can chu y den cac hieu qua dat diidc. Mot cam giac am 
de chiu la dat yeu cau. Neu cac trieu chiing benh ly gia tang chiing to da dieu tri 
qua lieu. Ciidng do cd the tang den 1,5 Watt/cm2 va tham chi cd the den 2 -2 ,5  
Watt/cm2 khi song sieu am phai di qua mot khdi cd day de den cac md sau trong cd 
the, lieu an toan cho phep la 3 Watt/cm2, nhiing sii dung rat han hOu.

TlJ LI/ONG GIA

Cau hoi ltfa chon (Khoanh tron vao chtf cai dau cau tra ldi dung nhat)

1. Sieu am la mot:

A. song dien tii cd tan so ldn hdn 20.000 chu ky/giay.

B. song nen cd tan so ldn hdn 20.000 chu ky/giay.

C. song ngang cd tan so ldn hdn 20.000 chu ky/giay.

D. song doc cd tan so ldn hdn 2.000 chu ky/giay.
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2. Sieu am la

A. song doc co tan so’ > 2.000 chu ky/giay.

B. song ngang co tan so > 20.000 chu ky/giay.

C. song doc co tan so > 20.000 chu ky/giay.

D. song ngang co tan so" > 2.000 chu ky/giay.

3. Song sieu am la mot

A. song dien tii.

B. song nen.

C. song co dao dong song thang goc vdi phUdng truyen.

D. song am cd the lan truyen khap moi hudng.

4. Sieu am de truyen trong moi trudng cd

A. am trd nho.

B. am trd ldn.

C. nhieu khdng khi.

D. do dan hoi thap.

5. Sieu am cd tac dung ma cac phUdng thuc dieu tri vat ly khac khdng cd la

A. tao nhiet sau trong cd fhe.

B. lam giam dau manh.

C. lam long md ket dinh.

D. chong viem nhiem.

6. Tac dung nhiet cua sieu am gay ra la do

A. su chuyen dong cua cac phan tu.

B. mo cd the hap thu nang lUdng cua song sieu am.

C. tac dung len trung tam nhiet cua he th in  kinh

D. nhiet true tiep cua song sieu am.

7. Don vi tinh lieu lupng cua sieu am la

A. watt/cm'.

B. mili-ampere'cnr.

C. joule/cm*.

D. calo cmv
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8. Nhiet do sieu am tao nen xay ra d

A. mo dtfdi da nen co tac dung tot len dau mtft than kinh cam giac lam giam 
dau.

B. mat phan cach gitfa cac mo.

C. mo seo nen no lam mem mo seo.

D. ngay trong khdp xtfdng nen nd cd tac dung tot trong trtfdng hdp chan 
thtfdng.

9. Tac dung cd hoc cua sieu am lam cho cac phan nho cua vat chat

A. nong len do nhiet.

B. chay mau do va dap.

C. di chuyen thay doi vi tri.

D. chuyen dong theo ltfc qua lac.

10. Cach dieu tri sieu am nao sau day cd nguy cd gay bong cho benh nhan

A. dung sieu am nhip.

B. dung sieu am lien tuc.

C. tranh cac moc xtfdng.

D. dau bien nang phai di chuyen.

11. Trtfdng hdp nao sau day dtfdc phep dung sieu am dieu tri

A. tinh trang viem.

B. tuan hoan kem.

C. ttf cung mang thai.

D. btfdu tan sinh.

12. Khi dieu tri bang sieu am, ngtfdi ta xoa mot ldp dau len da de

A. loai bd khdng khi d gitfa dau bien nang va mat da.
. . O x . x

B. lam cho trdn lang khi di chuyen dau bien nang.

C. tao stf thoai mai cho ngtfdi benh.

D. lam sdng sieu am vao sau dtfdc trong cd the.

13. Bien chtfng sinh hoc xay ra khi dieu tri bang sieu am la do

A. khdng cd ldp dau trung gian gitfa da va dau bien nang.

B. dau bien nang di chuyen nhieu tren cac mau xtfdng.

C. stf dung ctfdng do qua ldn.

D. dau bien nang khdng tiep xuc thang goc vdi mat da.
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14. Tac dung nhiet sau cua sieu am co gia tri ldn de dieu tri

A. viem tinh hoan.

B. viem tii cung.

C. viem tuv song cat ngang.

D. viem bao khdp.

15. Khi dung sieu am de dieu tri mot vung nho va go ghe. ta dung phtfdng phap

A. truyen qua dau.

B. truyen trong ntfdc.

C. dieu tri tren mat ntfdc.

D. tui ntfdc.

16. Khi dung sieu am de dieu tri mot vtfng ttfdng doi bang phang va rong, 
ta dtfng

A. phtfdng phap truyen qua dau.

B. phtfdng phap truyen trong ntfdc.

C. phtfdng phap dieu tri tren mat ntfdc.

D. ttfi ntfdc.

Cau hoi thao luan nhom

Dtfa vao phan “Ky thuat tri lieu” d trang 58, hay thiet lap quy trinh dieu tri 
bang sieu am.
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Bai 5

KICH THICH DIEN THAN KINH -  C0

I. KICH THICH DIEN

1. Kich thich than kinh

6  trang thai nghi, d mat trong va mat ngoai cua mang te bao co mot hieu dien 
, *>. 

the (difference of potential). 0  mat ngoai mang tich dien tich dUOng va mat trong
tich dien am. Khi do mang 0 trang thai phan ctfc (polarized stage) va trong trang

thai nay, mang khong cho ion natri qua lai de dang. Xung dong than kinh dtfdc
khdi dau neu mot yeu to nao do lam hieu dien the mang cua te bao than kinh hay

sdi than kinh giam. Khi do, mang trd nen de tham thau hdn ddi v6i ion natri. Ion

nav di ttf ngoai vao trong gay nen hien ttfdng dao ctfc (depolarized phenomen).

Kich thich nay se lan ra doc theo day than kinh va tao thanh xung than kinh. Cuoi

cung, mang te bao se tai phan ctfc (repolarize) de trd lai trang thai cu bang cach

dtfa ion natri ra ngoai bang “hien ttfdng bdm ion natri”.

Khi mot dong dien vdi ctfdng do dtfdi ngtfdng di qua day than kinh, do stf tich 
dien ma mat cua mang te bao htfdng ve ctfc am trd nen am hdn so vdi mat kia. Vi 
the, d dtfdng ctfc se cd stf gia tang dien the nghi qua mang (A), trong khi d ctfc am 
thi dien the lai giam (B). Stf khtf ctfc mot phan dtfdi ctfc am bieu hien stf gia tang 
tinh kich thich, trong khi stf gia tang hieu dien the mang d dtfdi ctfc dtfdng ttfdng 
tfng stf giam tinh kich thich.
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Hinh 5.1. Kich thich dien sdi than kinh

Neu ctfdng do dong dien du manh, stf khtf ctfc dat den mtfc can thiet thi mang 
trd nen de tham hdn doi vdi ion natri. Hien ttfdng dao ctfc xay ra va lan truyen 
thanh xung than kinh. Vi cd stf gia tang tinh kich thich cua mang dtfdi ctfc am, 
nen ctfc nay dtfdc dung nhtf ctfc kich thich. Du vay, ctfc dtfdng cung tao nen xung 
than kinh nhung ngtfdng ctfdng do dong dien cao hdn.

Khi ctfdng do dong dien khdng doi, day than kinh ttf thich tfng doi vdi mot cd 
che chtfa biet ro va dtfdc goi la stf thich nghi (accommodation). Do vay, mot dong 
dien khdng thay ddi ctfdng do khdng cd hieu qua trong stf kich dong xung than 
kinh. Bat ky mot stf bien doi ctfdng do nao cung deu tao nen xung than kinh, 
nhtfng stf giam ctfdng do it cd hieu qua hdn la stf tang ctfdng do. Tuy nhien, trong 
trtfdng hdp nay, dtfdng ctfc lai tao ra mot stf kich thich ldn hdn la d am ctfc. Vi day 
than kinh cd kha nang thich nghi nen mot stf thay doi dot ngot ctfdng do khi dong 
va md mach cd hieu qua kich dong xung than kinh hdn la stf thay doi ttf ttf. Trong 
trtfdng hdp cd stf thich nghi, de tao dtfdc xung than kinh thi can phai cd ctfdng do 
cao hdn. Ctfdng do dong dien thay doi rat cham khdng the tao ra xung than kinh.

2. Kich thich cd  c o  phan bo than kinh (innervated m uscle)

Khi day than kinh van dong bi kich thich, xung than kinh truyen qua tat ca 
nhtfng cd do day than kinh chi phoi va lam chung co rut. Khi kich thich dien dat 
true tiep len cd. cac sdi than kinh trong cd dtfdc kich thich thed cung phtfdng thtfc va 
cd co rtft. Dap tfng cua cd tdi da khi kich thich dat d diem van dong (motor point).

Khi cd mot kich thich ddn doc. xung than kinh lan truyen dong thdi qua mot so 
ddn vi van dong lam cd co dot ngot roi thtf gian ngay. Neu kich thich lien tiep vdi 
khoang cach rdi rac, ctf moi kich thich dien se tao mot co cd ddn doc va cd thdi gian
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thu gian cd hoan toan giiia hai xung. Gia tang tan sd kich thich, thdi gian thu gian 
ng^n dan va den mot luc, khi tan so tang cao, cd co rut dang uon van.

De tao stf co cua cac cd con chi phoi than kinh, ctfdng do dong dien phai thay 
doi dot ngot de tranh stf thich nghi cua day thin  kinh. Tuy nhien, stf co cd chi xav 
ra khi ctfdng do dong dien dat den mtfc toi thieu goi la ngtfdng kich thich cd 
(rheobase). Neu ctfdng do dong dien gia tang thi thdi gian kich thich cua xung dien 
cd the rut ngan. Thdi gian ngan nhat cua mot xung dien de tao dtfdc mot stf co cd 
ttfdng tfng vdi ctfdng do bang hai lan rheobase dtfdc goi la thdi tri (chronaxie) 
(hinh 5.2).

Trong thtfc te lam sang, de do ngtfdng kich thich cd va thdi tri, ngtfdi ta s ii 

dung xung hinh chtf nhat vdi thdi gian tac dung xung la 100 mili giay. Tim ctfdng 
do toi thieu gay stf co giat cd (rheobase ). Tang ctfdng dong dien gap ddi rheobase va 
rut ngin dan thdi gian kich thich dien, va chronaxie ttfdng tfng vdi thdi gian ngan 
nhat cua xung de gay nen mot co giat cd toi thieu d cd con chi phoi than kinh, thdi 
gian nay nho hdn 1 mili giay va thtfdng dao dong trong khoang 0,05 -  0,5 mili giay.

3. Kich thich c d  mat chi phoi than kinh (denervated muscle)

Doi vdi cd mat chi phoi than kinh, dong dien kich thich trtfc tiep len cac sdi cd 
Phtfdng thtfc kich thich cung giong nhtf d sdi than kinh nghla la cd stf thay doi 
dien the nghi cua mang sdi cd. Cti mdi sdi cd se dtfdc kich thich trtfc tiep va ddp 
tfng se toi da khi cd mot sd" ltfdng ldn nhat cac sdi cd dtfdc kich thich. De dat dtfdc 
hieu qua nay, cd dtfdc kich thich theo chieu dai nghla la mdi dien ctfc dtfdc dat d 
mot dau cd.

Hinh 5.2. Outing bieu d iin  ci/dng do dong dien -  thdi gian cua cd co phan bo than kinh
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Moi kich thich se tao mot stf dap tfng cua cd, nhtfng stf co va gian nghi mat 
tinh chat dot ngot, ma bieu thi mot cach cham chap. Cac cd mat chi phoi than kinh 
khong co kha nang thich nghi. Vi the, nhtfng xung dien co ctfdng do tang ttf ttf co 
the tao dtfdc stf co cua cO mat chi phoi than kinh, vdi ctfdng do thap hdn so vdi cd 
con chi phoi than kinh. Choronaxie lai rat dai, thtfdng dai hdn 1 mill giay. Ngoai 
ra, ctfc de kich thich lai la ctfc dtfdng thay vi ctfc am. Cd che nay chtfa dtfdc hieu ro 
va that stf khdng phai khi nao stf dung ctfc dtfdng cung cd hieu qua.

Hinh 5.3. Outing bieu di§n cuting do dong dien -  thdi gian cua cd mat phan bo than kinh

II. CAC DONG DIEN KICH THICH CO

Cac dong dien dtfng de kich thich cd la nhtfng dong dien xung. Dong dien xung 
la do nhieu xung dien lien tiep tao nen. Cac xung dien la do mot dong dien khdng 
duv tri lien tuc, ma chi ton tai trong nhtfng khoang thdi gian rat ngin xen ke bdi 
cac khoang nghi khdng cd dong dien. Cac dong dien xung cd the la mot chieu hay 
xoay chieu, lien tuc hay gian doan tao thanh to hdp xung, deu ve bien do hay bien 
thien bien do thanh dang song (hinh 5.4).

1. Dong faradic

Dong faradic la mot dong xoay chieu khdng deu, mdi chu ky cd hai giai doan. 
Giai doan dau vdi thdi gian dai va stfc dien dong thap. Giai doan hai thdi gian 
ngan va stfc dien dong cao. Thdi gian cua giai doan hai khoang 1 mili giav va tan 
so la 50 chu ky/giay (hinh 5.5).

Cac may hien dai cd the tao ra nhieu loai dong dien thay doi khac nhau ve 
hinh thai dang song, hieu qua sinh ly lai giong dong faradic va dtfdc goi la dong 
faradic mdi (neofaradic). Yeu to chinh cua dong dien loai nay la cd thdi gian kich 
thich ttf 0 . 1 - 1  mill giay vdi tan sola  50 -  100 lan/giay.
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X

a. Dong ganvan ic b. X ung chur nhat c. X ung tam  g iac - xung  hinh buom

/I
A

N

\  i : gia trj d inh xung b&ng c ifd ng

] do cUc dai cua  xung

i7 /  t : dp rpng xung bang thd i g ian

tac dung  cua  xung

d. D ong noi song  vd i to hdp xung chuf nhat r : thd i g ian ngh i giura hai xung

Hinh 5.4. Cac xung dien

2. Dong dien hinh sin

Dong dien hinh sin la dong xoay chieu deu dan tan so thap. Tan so cua dong la 
50 chu ky/giay, tao dtfpc 100 kich thich/giay, mdi kich thich co keo dai 10 mill giay.

c. Dong fa ra d ic  td  m ay 

kich  th ich  d ien

d. Dong fa rad ic  deu e. D ong fa rad ic  ngat doan

Hinh 5.5. Dong Faradic
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3. Dong Ganvanic cai bien

Ng^t doan dong dien mot chieu de tao thanh nhiing xung dien la hinh thtfc 
thtfdng dung nhat. Cac xung co thdi gian tac dung xung va thdi gian nghi gitfa hai 
xung deu nhau. Stf tang giam ctfdng do co the dot ngot nhtf xung hinh chtf nhat 
(dong Ledue) hay co the ttf ttf nhtf xung tam giac (dong Lapic -  exponentielle), 
xung hinh thang v.v...) (hinh 5.6).
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Hinh 5.6. Dong Galvanic cai bien

a. Xung hinh chCr nhat; b. Xung hinh thang
c. Xung hinh tam giac ; d. Xung hinh rdng ctfa

Thdi gian va tan so xung co the dieu chinh dtfdc. Thdi gian la 100 mill giay, doi 
khi co the tang den 300 hay 600 mill giav. Khi thdi gian kich thich la 100 mill 
giav, thi tan so" trung binh la 30 lan/phut.

4. Hieu qua dieu tri va tfng dung

4.1. Ddng faradic va ddng hinh sin

Hieu qua sinh ly cua dong faradic va dong hinh sin ttfdng dtfdng nhau Vi the, 
chung dtfdc dung cho cung muc dich. Tuv nhien dong dien hinh sin ngay nay it 
dung hdn vi cho cam giac kho chiu khi ctfdng dp du manh de gay stf co cd.

Stf dung ddng faradic vdi ctfdng dp du manh de kich thich than kinh van dong 
co the gay co cP. Vi kich thich lap lai 50 lan/giay hay hPn gay nen co cd dang uon 
van. va trong mot thdi gian ngan, cP bi met. Vi the, dong dien thUPng dupe bien 
dieu bien do thanh dang song hay ng in  doan de cP dupe gian nghi.
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hinh rang ci/a hinh tam giac hinh thang

Hinh 5.7. Dang cua cac dong loai faradic (moi vach ttfdng trtfng cho mot xung)

a. ddng faradic cd ban;
b. ddng noi song;
c. ddng noi song bien dieu theo thdi gian;
d. bien dieu khoang nghi gitfa cac song;
e. ddng noi sdng bien dieu theo dang song.

Khi cd co that do hau qua kich thich dien, nhiing thay doi trong cd cung tUdng 
tu nhu stf co cd ttf y, nghla la tang bien dtfdng vdi ket qua tang nhu cau oxy, chat 
dinh dtfdng va dong thdi tang chat thai ba. Khi cd co va gian nghi, no co tac dong 
nhu mot bdm hut tren he tinh mach va he bach huyet d trong vung bi kich thich, 
lam cho cac dich di chuyen ve tim. Neu stf co cd du manh gay ctf dong khdp thi 
hieu qua cang manh hdn.

Doi vdi cd mat chi phoi than kinh, dong faradic khong the kich thich vi thdi 
gian kich thich qua ngan.

Mac dau stf kich thich cd bang dien khong the thay the stf van dong chu dong, 
trong mot so trtfdng hdp chUc nang van dong bi mat hay giam, can tao dieu kien 
thuan ldi cho stf phuc hoi chUc nang bang stf kich thich nhan tao. Do vay, dong 
faradic va dong hinh sin dtfdc dung de:
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1. Tao thuan su" co ccf: khi benh nhan khong the hay cam thay kho khan de co 
cd tu y nhu do dau, chan thUdng mdi, thi kich thich dien co the tao thuan ldi cho 
sU co cd tu y.

2. Tdi ren luyen hoat dong ccf mdi: sU co cd tu y khong the thUc hien dUdc co 
the la hau qua cua sU bat dong lau ngay. Kich thich bang dong faradic de tao stf co 
cd nham phuc hoi dupe cam giac van dong.

3. Luyen dong tac ccf mdi: thtfdng dtfdc stf dung sau phau thuat chuyen gan. 
Kich thich dien giup cho cd co the thtfc hien cac mau ctf dong mdi. Benh nhan phai 
tap trung stf chu y mau dong tac nay va co gang ho trd bang y chi.

4. Tap luyen cho cac ccf liet: trong nhieu trtfdng hdp, do ton thUdng day than 
kinh ma xung dot than kinh tU nao khong the xuong den cac cd chi phoi. Vdi dieu 
kien khong co stf thoai hoa cua day than kinh, kich thich dien co the sii dung d 
dtfdi cho thUdng ton, de van dong tap cho cac cd liet nham chd ddi stf phuc hoi cua 
day than kinh.

5. Tang the tich va stic manh ccf: co gia tri doi vdi cd yeu nham  ngan ngtia stf 
teo cd do bat dong trong trtfdng hdp chan thUdng xUdng khdp.

4.2. Dong Ganvanic cai bien

Dong dien Ganvanic khong dung de dieu tri cho cac trtfdng hdp cd con phan bo 
than kinh binh thtfdng, vi stf co cd bdi dong faradic moi song va dong hinh sin tao 
dtfdc stf co cd tu y mong muon, va nhu vay co hieu qua hdn la co cd rieng re tao bdi 
dong Ganvanic.

Gia tri chu yeu cua dong Ganvanic cai bien la dac tinh tao dtfdc stf co cd d cac 
cd mat phan bo" than kinh. Khi mot cd mat than kinh thi se co huynh htfdng xay ra 
nhUng thay doi trong ca'u true, co bieu hien cac sdi cd bi huy hoai. Kich dien len 
cac cd co the lam cham tien trinh gay cac thay doi tren. Kich thich phai du manh 
de co the gay co cd, va mot xung vdi trtfdng do 100 mili giay dtfdc coi la ngan nhat 
de co the dieu tri.

Nhu vay, dong dien Ganvanic dUdc dung de dieu tri cac trUdng hdp ton thudng 
than kinh van dong dudi vdi su thoai hoa cac sdi than kinh. Muc dich la nham duy 
tri cac sdi cd tot trong thdi gian chd ddi sU tai phan bo than kinh.

III. KY TH UAT DIEU TRj

1. Chuan bi may

Can phai thu may trUdc. De tranh tinh trang gav bong, ngUdi ta chon ddng 
faradic de thu. Cac day dan dUdc noi vao may. Ky thuat vien cam hai cue trong 
ban tay Udt va bat may. Tang dan cUdng do cho den khi co cam giac cham chich 
nhe va sU co cd xay ra.
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Dien ctfc hoat dong co the la dien ctfc tam hay dien ctfc diem. Vat dem dtfdi 
dien ciic phai du day, de tao stf tiep xuc tot vdi da va de hap thu cac hoa chat co 
the tao ra. Vat dem dupe tam dung dich ntfdc muoi am 1%.

2. S&a soan benh nhan• •

Vung dieu tri dtfdc de tran. Dat benh nhan trong tu the thoai mai va vtfng 
chac. Quan trong la gitf am benh nhan, neu khong thi cac cd se khong dap ting tot 
vdi kich thich dien. Cac cd can kich thich dtfdc dat trong tu the keo gian nhe. Neu 
muc dich dieu tri la tai ren luyen chtic nang cd, chi the dtfdc dat the nao de cti 
dong co the diin ra khi cd co rut. Vi du, de huan luyen cd tti dau dtfi, goi can dat d 
vi the hdi gap, nhd vay cti dong dudi mdi xay ra.

3. Cach dat dien ctfc• •  •

De lam giam dien trd da, can rtia da bang xa phong va nU6c de lam sach chat 
nhdn, va tham tfdt bang dung dich ntfdc muoi ngay trtfdc khi dat dien ctfc.

Tuy theo yeu cau kich thich cd rieng le, hay kich thich mot nhom cd do cung 
mot day than kinh chi phoi, ma dien ctfc hoat dong dtfdc dat tai diem van dong hay 
tren than than kinh. Dien ctfc phiem dinh dat d ndi it cd nhu xUdng tic. Tranh dat 
d cac nhom cd doi khang vdi cd can kich thich.

Trong trtfdng hdp cd mat chi phoi than kinh, phUdng thtic dieu tri la kich thich 
triic tiep len cac sdi cd. Can sap xep dien ciic the nao de dat dtfdc hieu qua co cd toi 
da, nghla la co mot so" ltfdng ldn nhat sdi cd dtfdc kich thich. Co the co dinh mot ciic 
d khdi diem cua nhom cd, trong khi di chuyen dien ciic hoat dong. thtfdng la dien 
ciic diem, tren bung cd de tim dtfdc sii kich thich toi da. Thtfdng cho nay dtfdc tim 
thay d dau xa ctia cd hay dtfdi diem van dong nam d bung cd. PhUdng phap nay 
tien ldi cho viec kich thich rieng re tting cd, trong khi cac cd khac trong nhom dtfdc 
gian nghi. Neu sti dung hai dien ciic bang nhau thi co dinh d ndi nguyen uy va 
bam tan cua cd vdi am ciic xa tim. PhUdng phap nay htiu dung de kich thich cac cd 
sau va cho phep mot so ltidng ldn cd dtidc kich thich.

4. Tien hanh dieu tri

Dat dien ciic hoat dong len diem van dong cua cd can kich thich. Co' dinh vting 
chac dien ciic. Cac diem van dong dtidc mo ta theo hinh 5.8 den 5.14.

Tang dan cUdng do cho den khi dat dUdc sii co cd tot. Dieu chinh thdi gian va 
tan so" ddt uon song de tao dtidc sii co cd tot va mot sii thtf gian hoan toan cac co 
dUdc kich thich. Benh nhan co" gang co cd chu dong trong thdi gian cd co rut do kich 
thich dien, dac biet trong trtfdng hdp kich thich dien dtfdc dung de tai ren luyen 
chtfc nang cd.
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Thdi gian dieu tri phu thuoc vao trang thai cd benh nhan va muc dich dieu tri. 
Trong trtfdng hdp tai ren luyen chtfc nang cd, thdi gian buoi dieu tri dtfdc xac dinh 
la thdi gian ma benh nhan co the tap trung y thtfc de tap luyen. Khi muc dich la 
tap manh cd, buoi dieu tri van tiep tuc cho den khi nao cd met, bieu hien bang stf 
giam ltfc co cd. Ddt dieu tri thtfdng dai khoang 20 -  30 phut vdi 90 lan co rut cho 
moi cd. Thong thtfdng, kich thich 20 — 30 lan cho moi diem vein dong, roi di chuyen 
qua cd khac. Khi tat ca cac cd dtfdc kich thich, ky thuat vien trd lai kich thich cd 
dau tien, va lap lai tien trinh cho den khi het buoi tri lieu.

Doi vdi cd mat chi phoi than kinh, de co hieu qua lam cham stf teo cd va duy tri 
dac tinh cua mo cd, can kich thich nhieu lan va deu d£n. Dieu tri ngay 3 - 4  lan de 
co ket qua tot nhat. Can dung ctfdng do du de lam cd co rut manh va de khang lai 
ctf dong xay ra do stf co cd de lam phat trien sdi cd. Tuy nhien, cd mat th in  kinh 
rat mau met, cho nen viec dieu tri thdi gian ngan la rat quan trong. Neu dieu tri 
qua manh va qua nhieu se gay nen pha huy cac sdi cd. Do do, can ngting ngay dieu 
tri khi cd co bieu hien met moi.

, . r,.?• r

Cd gSp ng6n cai ddi _ _ . [ .  ^  ^  yKS* 
Cd gSp co tay quay

W .

Cd gap cac ngon nong

Cd gan tay dai

Cd gap cac ngon sau /

Crf gap co tay tru

Hinh 5.8. Diem van dong mat tri/dc canh tay



Hinh 5.9. Diem van dong mat gan ban tay

C£c cd gian c6t

Hinh 5.10. Diem van dong mat mu ban tay
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Hinh 5.11. Oiem van dong mat sau canh tay

Hinh 5.12. Oiem van dong mat sau than



Hinh 5.13: Diem van dong mat tri/dc chan



Hinh 5.14. Oiem van dong mat sau chan



Tl/ LUONG GIA

Cau hoi ltfa chon (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)
1. Khi mang te bao than kinh trd nen de tham thau ion natri, ta goi do la hien ttfdng

A. kich thich.

B. phan ctfc.

C. khu ctfc.

D. dao ctfc.

2. Stf tai phan ctfc xay ra khi ion natri dtfdc bdm

A. ttf nhan te bao ra te bao chat.

B. ttf te bao chat ra khoi te bao.

C. ttf ben ngoai vao trong te bao.

D. ttf te bao chat vao nhan te bao.

3. Trang thai phan ctfc xay ra khi

A. mat trong mang te bao tich dien am va mat ngoai mang te bao tich 
dien dtfdng.

B. mat ngoai mang te bao tich dien am va mat trong mang te bao tich 
dien dtfdng.

C. mat trong mang nhan te bao tich dien am va mat ngoai mang nhan tich 
dien dtfdng.

D. mat ngoai mang nhan te bao tich dien am va mat trong mang nhan tich 
dien dtfdng.

4. De kich thich day than kinh thi

A. dtfdng ctfc kich thich tot hdn am ctfc.

B. stf giam ctfdng do co hieu qua hdn stf tang ctfdng do.

C. ctfdng do thay doi ttf ttf hieu qua hdn la ctfdng do thay doi dot ngot.

D. ctfdng do dong dien ldn kich thich manh hdn la ctfdng do nho.

5. Ngtfdng kich thich cd la

A. ctfdng do toi thieu cua xung de gay nen mot stf co cd.

B. ctfdng do toi thieu cua xung ttfdng tfng vdi hai lan chronaxie de gay nen 
mot stf co cd.

C. thdi gian ngan nhat cua xung de gay nen mot stf co cd.

D. thdi gian ng&n nhat cua xung ttfdng tfng vdi hai lan rheobase de gay nen 
mot stf co cd.
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6. Thdi tri la

A. ctfdng do toi thieu cua xung de gay nen mot stf co cd.

B. ctfdng do toi thieu cua xung ttfdng tfng vdi hai lan chronaxie de gay nen

mot stf co cd.

C. thdi gian ngkn nhat cua xung de gay nen mot stf co cd.

D. thdi gian n gin  nhat cua xung ttfdng tfng vdi hai lan rheobase de gay nen 
mot stf co cd.

7. Cd co phan bo than kinh khi thdi tri

A. nho hdn 10 giay.

B. nho hdn 1 giay.

C. nho hdn 10 mili giay.

D. nho hdn 1 mili giay.

8. Cd mat phan bo than kinh khi thdi tri

A. dai hdn 10 giay.

B. dai hdn 1 giay.

C. dai hdn 10 mili giay.

D. dai hdn 1 mili giay.

9. De kich thich cd co phan bo" than kinh, ta

A. dung xung dien co ctfdng do tang len ttf ttf.

B. dung ctfc am de kich thich.

C. dat hai ctfc d hai dau cd v6i am ctfc xa tim.

D. dat hai ctfc d hai dau cd v6i dtfdng ctfc xa tim.

10. De kich thich cd mat phan bo" than kinh, ta

A. dat ctfc d diem van dong.

B. dtfng xung dien co ctfdng do tang len ttf ttf.

C. dtfng ctfc am de kich thich.

D. dat hai ctfc d hai dau cd vdi dtfdng ctfc xa tim.

11. Gia tri dinh xung cua mot xung dien la

A. ctfdng do toi thieu de gay nen mot stf co cd.

B. ctfdng do ctfc dai cua mot xung.

C. thdi gian ngan nhat cua mot xung de gay nen mot stf co cd.

D. thdi gian tac dung cua mot xung.
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12. Do rong xung la

A. ctfdng do toi thieu de gay nen mot stf co co.

B. ctfdng do ctfc dai cua mot xung.

C. thdi gian ngan nhat cua mot xung de gay nen mot stf co cd.

D. thdi gian tac dung cua mot xung.

13. Yeu tochlnh cua dong faradic mdi la

A. thdi gian kich thich ttf 0,1 -  1 mili giay vdi tan so la 50 -100  lan/giay.

B. thdi gian kich thich ttf 1 -  10 mili giay vdi tan so' la 5 -1 0  lan/giay.

C. thdi gian kich thich ttf 0,1 -  1 giay vdi tan so la 5—10 lan/giay.

D. thdi gian kich thich ttf 1 -  10 giay v6i tan so la 50 -  100 lan/giay.

14. Khi dtfng dong faradic de kich thich cd, nham tranh cho cd bi met, ta

A. stf dung ctfdng do dong dien nho.

B. gia tang tan so cua xung.

C. keo dai thdi gian tac dung cua xung.

D. bien dieu bien do thanh dang song.

15. Khi kich thich cd vdi muc dich la tai ren luyen chtfc nang cd, ta cham dtft 
dieu tri khi

A. ltfc co cd giam.

B. benh nhan thay moi cd.

C. benh nhan mat tap trung y thtfc de tap luyen.

D. benh nhan het htfng thu de tap luyen.

Cau hoi thao luan nhom
Dtfa vao phan “ky thuat dieu tri” (trang 70), hay thiet lap quy trinh dieu tri 

bang dong faradic.
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Bai 6

D6NG CAO TAN -  THAU NHIET SONG NCAN

I. OAI Cl/CSNG

Dieu tri bang dong cao tan la ting dung nhting dao dong dien tti cao tan de 
sinh nhiet doi vdi cac cd quan trong cd the. Vi the dtfdc goi la th£u nhiet tri lieu. 
Dong cao tan khong co tac dung kich thich day than kinh van dong hay cam giac. 
Muon co dtfdc kich thich thi dong dien phai co mot ctfdng do toi thieu va mot thdi 
gian toi thieu nao do. Dong cao tan thtfdng co tan so" 16n hdn 500.000 chu ky/giay. 
No tao ra 1.000.000 xung dong/giay. Vi the, thdi gian tac dung chi chiem 0,001 
mili giay. Thdi gian nay qua ngin  de kich thich than kinh. Cho nen khi dong cao 
tan di qua cd the, no se khong gay mot stf kho chiu hay mot stf co cd nao. Dong cao 
tan la dong dien xoay chieu nen cung khong gay tai bien bong hoa hoc. Ctfdng do 
dong dien co the sti dung ldn hdn va du ldn de gay nen hieu ting nhiet tren mo cua 
cd the.

Tuy theo budc song cua dong dien cao tan va phtfdng thtfc stf dung trong thau 
nhiet lieu phap, ngtfdi ta phan ra:

1. Thau nhiet song dai

Stf dung dong dien co tan so dao dong khoang 1.000.000 chu ky/giay va cho 
dong dien trtfc tiep di qua cd the. Tac dung cua phtfdng phap nav la phan co the 
dtfdi hai dien ctfc bang kim loai hinh thanh mot phan cua day dan. Phan n a y  bao
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gom nhieu to chtfc khac nhau va co khang trcf doi vdi dien khac nhau. Theo dinh 
lu&t Joule: Q = 0,24 RI2t (calo), nhiet nang sinh ra ty le thuan vdi dien trd cua day 
din  nen to chiic nao co dien trd ldn se diidc nong len nhieu. Do la cac to chiic da va 
mo dtfdi da.

Hien nay, phiidng thiic nay it sii dung trong dieu tri vi co cac phUdng phap 
dtfdi day co tac dung ttfdng ttf, khong nguy hiem va ky thuat ddn gian hdn.

2. Thau nhiet song ngan

Phtfdng thtfc sii dung co the la dung dien trtfdng sieu cao tan va thtfdng dtfdc 
goi la song ng&n ho&c ttf trtfdng sieu cao tan hay con goi la thau nhiet cam tfng. 
Btfdc song va tan so dtfdc quy dinh cho cac may song ngan la 23,12m (tan so 
13,6Hz); 11,06m (27,2M Hz); va 7,37m (40,68MHz).

3. Than nhiet viba

Sii dung cac dao dong dien ttf co tan so" cao hdn. Btfdc song dtfdc quy dinh la 
69,11cm (433,92M Hz) va 12,25cm (2450MHz). Doi vdi phtfdng thtfc sii dung nay, 
dong sieu cao tan khong trtfc tiep truyen qua cd the ma truyen qua mot bo phan 
angten dan song. Nhtfng song nay phong ra dtfdi dang song dien ttf. Cac to chtfc 
chtfa nhieu dich, chu yeu la cd, hap thu nhieu. Cac to chtfc da va mo dtfdi da hap 
thu nang ltfdng it hdn. Do do, cam giac nong cua benh nhan khong phii hdp vdi 
toan bo khoi ltfdng nhiet truyen cho cac to chtfc d trong sau. Vi the, co the co mot 
stf gia tang nhiet ltfdng cung cap ma benh nhan khong nhan biet.

II. TAC DUNG CUA THAU NHIET SONG NGAN

1. Phtfdng phap dien trtfdng tu dien

Hai dien ctfc dat hai ben phan cd the tao thanh hai ban ctfc cua tu dien. Mo cd 
the va cac chat cach dien dong vai tro dien moi. Khi hai ban ctfc ciia tu dien da nap 
dien se hinh thanh mot hieu dien the. Khoang khong gian gitfa hieu dien the do 
goi la dien trtfdng tu dien.

Trong dien trtfdng xoay chieu cao tan, nhtfng to chtfc co tinh chat din  truyen 
tot se hinh thanh mot dong dien ttfdng tfng vdi tan so cua dong dien chay trong tu 
dien. Dong dien nay dtfdc hinh thanh do stf dao dong qua lai ciia cac ion va stf xoay 
quanh cua phan tii ltfdng ctfc (hinh 6.1). Ngoai ra, doi vdi cac chat cach dien, dtfdi 
anh htfdng cua dien trtfdng xoay chieu, cac phan tii se bi van xo&n va co stf bien 
dang cua cac quy dao dien tii. Do do, se hinh thanh mot dong dien rat nho ben 
trong cac phan tii cua cac chat khong dan dien goi la dong di chuyen.
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Hinh 6.1. SiJ xoay cua cac phan tif li/dng ctfc

A. Tu dien chi/a nap dien
B.Tu dien da nap dien

Trong cd the, d cac mo chtfa nhieu dich, dtfdi anh htfdng cua dien trtfdng xoay 
chieu cao tan se co stf dao dong cua cac ion va stf xoay cua cac phan ttf ltfdng ctfc. 
Cac mo khac nhtf md cung xuat hien dong di chuyen do stf van xokn  cua cac phan 
ttf. Tat ca cac qua trinh nav tao nen dong dien va san sinh ra nhiet theo dinh 
luat Joule.

Dien trtfdng co khuynh htfdng toa rong gitfa hai ban ctfc, vi the mat do cac 
dtfdng stfc dien gan ctfc rat ldn, nen cac mo nong nam gan ctfc hdn cac mo sau se 
dtfdc stfdi nong nhieu nhat (hinh 6.2).

< 1 0 :.
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Hinh 6.2. Sii lan rong cua cac dtfdng stfc dien trong mo
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Dtfdng stfc dien di qua cac chat co hang so dien moi cao d l dang hdn. Hang so 
dien moi cua cac mo khac nhau rat nhieu. Nhtfng mo co trd khang thap nhtf mau 
va cd co hiing so dien moi cao hdn nhtfng mo co trd khang cao nhtf md va mo sdi. 
Stf sap xep ttfdng doi cua cac mo tren dtfdng di cua dien trtfdng anh htfdng den stf 
phan bo cua cac dtfdng stfc dien, do do anh htfdng den stf phan bo" nhiet. Neu cac 
mo sap xep song song nhau, mat do cua dien trtfdng se ldn hdn d cac mo co trd 
khang thap. Dieu nay xay ra khi dien trtfdng di doc theo chieu dai cua cd the. Khi 
do, mau co trd khang thap nhat se nong hdn (hinh 6.3).

Ngtfdc lai, neu cac mo sap noi tiep nhau tren dtfdng di cua dien trtfdng, mat do 
cua cac dtfdng stfc dien ttfdng dtfdng nhau va mo co trd khang cao nhat se nong 
nhieu hdn. Mo dtfdi da co m3 la chat co trd khang cao nen co le nhan mot so ltfdng 
ldn nhiet. Cac mo trong cd the khong co stf sap xep song song hay noi tiep nhau ma 
la phoi hdp cua ca hai. Cac dtfdng stfc dien phai di qua da, can nong va cd roi chon 
dtfdng di qua cac mo sau. Rat kho dat dtfdc hieu tfng nhiet d nhtfng cau trtfc sau co 
trd khang cao.

Khi thau nhiet song ngan dtfdc sti dung, nhiet tao ra co khuynh htfdng tap 
trung d mo nong hay mo co trd khang thap tuy thuoc vao phtfdng phap dat ctfc 
dtfdc chon de dieu tri.

Hinh 6.3. Stf tap trung cua cac di/dng sCfc dien d co chan
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2. PhUdng phap day cap

Day cap lam bang kim loai va dtfdc boc bang mot chat cach dien. Day n&y cuon 
quanh bo phan dieu tri. Khi co mot dong cao tan di qua day, d hai dau day se hinh 
thanh mot trtfdng tinh dien va mot ttf trtfdng bao quanh day. Neu day dtfdc cuon 
lai thanh lo xo hay hinh dla thi stfc ttf trtfdng do tang len rat nhieu (hinh 6.4).

E: tafbng tinh <Ji§n 

F: ti/ tnJbng

Hinh 6.4. Trtfdng dien va ti/ quanh day cap 

Nhtfng mo nam gitfa hai dau cua day cap ttfc n&m trong trtfdng tinh dien. Tac 
dung cua trtfdng nay len cac mo ttfdng ttf nhtf cua dien trtfdng tu dien. Ttf trtfdng 
cua mot cuon day thay doi khi dong dien cao tan dao dong, tao nen dong dien xoay 
do hien ttfdng cam tfng dien ttf. Dong dien nay xuat hi§n trong cac chat dan dien 
khi dat chung cat ngang cac dtfdng stfc ttf. Dong dien xoay sinh ra nhiet va vi 
chtfng chi xay ra trong chat dan dien nen hieu qua bi han che d mo co trd 
khang cao.

Neu day dtfdc uon quanh mo co trd khang cao, dien trtfdng se chiem tfu the; 
trong khi dong dien sinh ra do hien ttfdng cam tfng dien ttf manh nhat d mo co trd 
khang thap. Vi the, khi dieu tri nhtfng vung co trd khang cao, dac biet la muon co 
mot tac dung sau thi stf dung dien trtfdng d hai dau day co hieu qua hdn la ttf 
trtfdng trong cuon day. Ngtfdc lai, khi dieu tri vung cd co trd khang thap, nhat la 
muon stfdi nong mo nong thi stf dung ttf trtfdng cua cuon day co hieu qua hdn. Tuy
nhien, co the stf dung dong thdi ca ttf l&n dien trtfdng cua day cap.

\

3. Hieu qua sinh ly

Tac dung chinh cua dong thau nhiet song ng&n tren cd the la tao ra nhiet 
trong cac mo. Stf tang nhiet nay tao nen cac hieu qua sau:

3.1. Gia tang bien ditdng

Stf stfdi nong cac mo thuc day cac thay doi hoa hoc; vi du: bien dtfdng. oxy va 
chat dinh dtfdng dtfdc stf dung nhieu hdn va ltfdng chat thai bo cung gia tang.
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3.2. Gia tang tuan hoan

Su gia tSng cung cap mau nhtf la hau qua cua stf gia tang bien dtfdng. Cac 
chit thai bo ttf te bao gia tang. Cac chat nay anh htfdng den vach mao quan va 
tieu dong mach lam gian nd cac mach mau. Them vao do, nhiet anh htfdng trtfc 
tiep len mach mau lam gian mach, dac biet d cac mo nong, ndi dtfdc stfdi nong 
nhieu nhat. Kich thich cac dau than kinh cam giac nong cung co the gay gian 
mach phan xa cac tieu dong mach. Hieu qua cua stf gian mach la gia tang ltfu 
ltfdng mau den cac mo. Nhu cau oxy va chat dinh dtfdng cung cap day du hdn va 
chat ba dtfdc lay di.

3.3. Tac dung tren day than kinh

Vdi dieu kien stf stfdi nong khong qua cao, no lam giam tinh kich thich cua day 
than kinh.

3.4. Tac dung len mo cc/

Gia tang nhiet tao stf thtf gian cho cd va gia tang hieu suat co bop. Cac sdi cd 
co va gian nhanh hdn trong khi stfc co bop khong bi anh htfdng. Stf thtf gian cua 
nhom cd doi khang cho phep cac cd chu van hoat dong dtfdc de dang. Gia tang cung 
cap mau bao dam dieu kien tot cho stf co cd.

3.5. Gia tang than nhiet

Khi dong mau di qua cac mo dang dtfdc dieu tri, no chuyen chd nhiet di den 
cac phan khac cua cd the. Vi the khi dieu tri v6i ctfdng do cao va keo dai, than 
nhiet se gia tang. Trung tam van mach va trung tam dieu hoa than nhiet bi tac 
dong. Hieu qua cuoi cung la gian mach toan the cac mach mau nong va gia tang 
hoat dong cua cac tuyen mo hoi. Nhiet cung lam cho do nhdt cua mau giam. Stf 
gian mach va giam do nhdt la hai yeu to" tao.nen tac dung ha huyet ap.

4. Ung dung dieu tri

4.1. Tac dung len qua trinh viem

Stf gian nd cac tieu dong mach va mao mach lam gia tang ltfu ltfdng tuan hoan 
den cac vung dieu tri. Oxy va chat dinh dtfdng dtfdc cung cap nhieu hdn, khang the 
va bach cau cung den nhieu hdn. Cac chat dao thai dtfdc loai bo nhanh chong lam 
giam stfng va qua trinh viem thoai trien. Vdi tinh chat gay xung huyet dong mach 
tot va keo dai, song ngan la mot trong nhtfng yeu to dieu tri vat ly chong viem 
nhiem rat manh.

Trong cac trang thai viem cap tinh, thau nhiet song ngan co the lam gia tang 
cac trieu chtfng cua viem. O tinh trang ban cap. lieu manh hdn co the dtfdc stf
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dung vdi hieu qua thay ro. Trong tinh trang viem man, lieu gay nong dtfdc stf dung 
rat co hieu qua. Thau nhiet song ngan dac biet co gia tri doi vdi nhtfng ton thtfdng 
cua cau true nam sau, nhtf khdp hang, ma cac hinh thtfc dieu tri khac cua dien 
hay btfc xa rat kho tac dung den. Vi the thau nhiet song ngan dtfdc ap dung rieng 
re, hoac lien ket vdi cac hinh thtfc dieu tri vat ly khac trong cac trtfdng hdp viem 
khdp dang thap, viem bao khdp, viem day gan va nhtfng thay doi cua day chSng 
quanh khdp viem.

4.2. Chan thiidng

Song ng&n tac dung tot tren cac trtfdng hdp chan thtfdng, ttfdng ttf nhtf tac 
dung dtfdc tao ra trong cac tinh trang viem. Thau nhiet song ngan lam gia tang 
cung cap chat dinh dtfdng va loai bo nhanh chong cac chat phe thai.

Dieu tri cac chan thtfdng mdi can than trong nhtf trong cac trtfdng hdp viem 
cap, vi gia tang nhiet toi da co kha nang lam tang stf tham xuat dich ttf cac mach 
mau bi ton thtfdng. Cac khdp bi ctfng va nhtfng hau qua thtf cap cua ton thtfdng 
cho phep sii dung lieu manh hdn. Van dong tap la mot phtfdng thtfc dieu tri can 
thiet trong cac trtfdng hdp chan thtfdng va can sii dung thau nhiet song ngan trtfdc 
khi tap.

4.3. Giam dau

Lieu nong nhe co hieu qua giam dau. Co the la do tac dung lam diu than kinh 
cam giac. Lieu manh co le lam giam dau qua cd che phan kich thich, nhtfng khong 
chac chSn rang stf stfdi nong da bang thau nhiet song ngan la du manh de co tac 
dung nay. Khi dau do viem, stf thoai trien phan tfng viem lam giam dau. Tuy 
nhien, lieu manh co the gia tang cam giac dau, dac biet trong trtfdng hdp viem cap, 
vi gia tang ltfu ltfdng tuan hoan va tham dich gay nen stf tang stfc ep len cac mo.

Vi the khi sii dung song ngan de dieu tri cac trtfdng hdp viem va cha'n thtfdng, 
de dat hieu qua giam dau can phai chu y den cac tac dung vtia neu tren.

4.4. Tac dung len mo cd

Nhiet lam cd thtf gian va vi the thau nhiet song ngan co the dtfdc ap dung de 
lam giam stf co that cd do viem hay chan thtfdng. Gia tang hieu suat co cd cung tao 
dieu kien de tap chu dong. Tac dung nay dtfdc stf dung de lam giam stf co that cd 
trong ton thtfdng nd ron van dong tren, nhtfng cac phtfdng phap khac de tao thtf 
gian cd co nhieu hieu qua hdn trong trtfdng hdp nay.

Vi co tac dung nhiet sau hdn cac phtfdng phap khac nen thau nhiet song ngan 
co hieu qua lam giam stf co that cac cd trdn d ong tieu hoa, tiet nieu, ho hap v.v...
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III. PHUONG THtfC SIT DUNG THAU NHIET SONG NGAN

1. PhUdng phap dien trtfdng tu dien

Khi thau nhiet song ngan dtfdc suf dung bang phtfdng phap dien trtfdng tu 
dien, stf tao nhiet dtfdc xac dinh bdi stf phan bo cua dien trtfdng. No co khuynh 
htfdng 16n nhat d mo nong va mo co khang trd thap. De gay dtfdc stf stfdi nong sau, 
c£n phai han che bdt stf dot nong da vi lam gidi han stf chiu dtfng cua cd the doi vdi 
dong di$n. Trong tat ca cac trtfdng hdp, de dat dtfdc yeu cau can phai co mot dien 
trtfdng dong deu phan bo cho ca mo nong va mo sau.

1.1. Kich thtfdc dien ctfc

Quy tac chung la dien ctfc phai hdi ldn hdn vung dieu tri. Dien trtfdng co 
khuynh htf6ng lan rong, dac biet d vtfng chu vi, lam giam mat do d mo sau. Neu 
dien ctfc ldn, phan ngoai vi cua dien trtfdng la ndi toa rong nhat, dtfdc xem nhtf 
khong sxi dung. Khi do, cac cau true d trung tam dien trtfdng se co mat do dong 
deu (hinh 6.5).

Hinh 6.5. Khdp nam d trung tam, ndi co dien tri/dng dong deu

Mo cua cd the co hang sd dien moi cao hdn khong khi. Vi the, neu dtfdng kinh 
phan chi the gitfa hai ctfc nho hdn, dtfdng stfc dien se uon cong vao mo (A). Neu 
dtfdng kinh cua dien ctfc nho hdn, dtfdng stfc dien se lan rong gay nen mo nong 
dtfdc stfdi nong nhieu hdn (B). Neu dtfdng kinh dien ctfc qua ldn, mot sd dtfdng stfc
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dien se di qua khong khi va mot phan n&ng ltfdng dien se bi lang phi. m ic d£u 
hieu qua nhiet d mo van dat dtfdc (C) (hinh 6.6).

C. Dien ctfc qua ldn 

Hinh 6.6. Sir phan bo dien triidng cua cac cd dien ci/c doi vdi mo dieu tri

Dien ctfc ldn cho phep stf dung vdi mot khoang cach ldn hdn. Dien dung cua tu 
dien thay doi trtfc tiep vdi kich thtfdc cua ban ctfc va ty le nghich vdi be rong cua 
dien moi. Vi the, vdi mot dien ctfc ldn va khoang cach rong co the dtfdc dung ma 
khong lam cho tu dien co dien dung nho qua mtfc de gay nen gia tang trd khang. 
Khoang cach ldn vdi dien ctfc nho lam tu dien co dien dung rat nho gay nen tinh 
trang gia tang dang ke dien dung trd. Hai dien ctfc can co kich thtfdc bang nhau. 
Neu hai dien ctfc khac cd se tao nen mot tu dien co hai ban ctfc khong bang nhau. 
Dtfdi mot dien the nhtf nhau, stf tich dien se khac nhau tao kho khan cho stf 
dieu chinh.

1.2. Khoang cach dien ctfc

Khoang cach gitfa dien ctfc va mo benh nhan cang ldn cang tot trong gidi han 
cho phep cua cong suat may. Chat dem gitfa dien ctfc va da can co hang so" dien 
moi thap va khong khi la chat thich hdp.

Dtfdng stfc dien toa rong khi chung bang qua gitfa hai ban ctfc tu dien. dac biet 
neu khoang cach nho va hang so dien moi cao. Trong trtfdng hdp nay, cac mo nong 
nam gan dien ctfc la ndi co mat do dien trtfdng ldn se dtfdc stfdi nong hdn. Khi 
khoang cach gitfa hai ban ctfc gia tang, stf lan rong cua dien trtfdng la toi thieu. 
Khi do mat do cua cac dtfdng stfc dien ttfdng doi dong deu hdn gitfa cac mo nong va 
mo sau. Dieu nay giup dat dtfdc tac dung nhiet sau ma benh nhan co the chiu 
dtfng dtfdc do han che stf stfdi nong qua cao d da. Tuy nhien. khoang cach nay phu 
thuoc vao cong suat cua may.

Neu mot dien ctfc dat gan da hdn dien ctfc kia. cam giac nong cua da d ctfc gan 
se ldn hdn. Khi dieu tri mot cau true cua cd the nam vdi khoang cach khong ddi
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xting so vdi be mat da, vi du nhtf khdp hang, dien ctfc htfdng dan d mat da xa dtfdc 
dat vdi khoang cach ldn hdn dien ctfc hoat dong. Dieu nay lam cho ngtfdi benh co 
the chiu dtfng dtfdc do giam stf stfdi nong da dtfdi dien ctfc htfdng dan.

1.3. Vi tri dien ctfc

Vi tri cua dien ctfc dtfdc bo" tri the nao de dien trtfdng htfdng vao vung dieu tri. 
Dien ctfc dtfdc dat song song vdi mat da, neu khong dien trtfdng se tap trung d cac 
ndi g^n dien ctfc nhat, tao tac dung mui nhon, nghla la ndi d6 se nong nhat.

D

Hinh 6.7. Vi tri dien ci/c 
a: dung; b: sai

Hinh 6.7 mo ta mat ben cua vai vdi phan tren hep hdn phan dtfdi. Khi dat dien 
ctfc song song vdi mat da (a), hai dien ctfc tao thanh mot goc nhtfng dien trtfdng 
phan bo" deu. Khoang CD dai hdn AB nhtfng dp d a i them vao la d trong mo va ca 
hai dtfdng deu co trd khang ttfdng dtfdng nhau. Neu dat hai dien ctfc dtfng doc song 
song vdi nhau (b), khoang AB va CD co do A
dai bang nhau, nhtfng khoang AB di qua 
khong khi nhieu hdn CD. Vi vay, AB trd 
khang cao hdn va dien trtfdng co khuynh 
htfdng tap trung d CD.

Khoang cach gan nhat gitfa hai dien 
ctfc phai ldn hdn t6ng so" be rong cua dien 
ctfc vdi da. d  hinh 6.8 khoang cach gitfa 
hai dien ctfc tai A  nho hdn tdng khdang 
cach S, + S2 va nhtf vay se tap trung rat 
nhieu dtfdng stfc dien di thang trtfc tiep 
ma khdng qua m6.

Dien ctfc dtfdc dat d ndi da bang phang.
Khi be mat khong deu, dien trtfdng co
khuynh htfdng tap trung d phan loi nha"t tao tac dung mui nhon (a hinh 6.9). Do
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do, de lam giam tac dung nay, nen dat dien ctfc ra xa de stf sai biet khoang cach 
giam thieu.

a: qua hep tao ra mdt su tap trung dien trudng d md ndm gan dien cuc 
b: khoang cach xa hon lam cho dien trudng ddng dSu hdn

Co nhieu phUdng phap dat dien ctfc.

a) Dat doi dien

Cach nay thtfdng dtfdc dtfng nhat, dac biet la de dieu tri cac cau trtfc nam sau. 
Neu can, cach dat nay cc the cai bien, khdng nhat thiet phai ddi dien nhau qua mo 
dieu tri mien la ca hai phai song song vdi mat da.

b) Dat dong dien

Hai dien ctfc co the dat ctfng mot ben vtfng dieu tri, vdi dieu kien la co mot 
khoang cach thich hdp gitfa chung. Khcang nay phai ldn hdn tong khoang dien ctfc
-  da, neu khong, dien trtfdng se di thang trtfc tiep gitfa hai ban ctfc ma khong qua 
mo (hinh 6.10).

' ' I 
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a) _ b)
Hinh 6.10. Sap xep dien cut khi dat dong dien

a: dat dien cUc dung ; b: dat dien cUc sai, hau qua la dien trudng di true tiep giCra hai cuc 

Trong cach bo tri dien ctfc nay, mo nong dtfdc stfdi nong nhieu hdn. nhtfng 
phtfdng thtfc nay lai dap tfng dtfdc mot so yeu cau dieu tri. (1) Khi can dieu tri 
nhtfng cau true nong qua rong de co the dat doi dien, vi du cot song; (2) khi cam 
giac da d vung can dieu tri mat nen khong the dat dien ctfc tren vung tri lieu va (3) 
khi khong can thiet phai stfdi nong mo sau. thi day la phtfdng thtfc bo tri thich hdp.
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c) Dieu tri theo d  it ting dan

Cac dien ctfc diidc dat doi dien nhau trong niia thdi gian dieu tri. Sau de, sap 
xep hai dien ciic the nao de phtfdng cac dtfdng stfc dien lan nay thang goc vdi lan 
trtfdc (hinh 6.11).

Hinh 6.11. Dieu tri theo di/dng dan

Phtfdng thtfc nay dtfdc dung de dieu tri chd cau true nam sau, dac biet neu no 
n&m d nhtfng vung co nhieu mach mau, vi du nhtf ho chau, khdp h6ng. H&ng so 
dien moi cua mau cao va mat c&t vung dieu tri ldn hdn dien ctfc, lam dien trtfdng 
lan rpng trong cac mo sau, vi the no tiep nhan nhiet it hdn mo nong. Khi dien 
trtfdng di qua vung dieu tri theo hai htfdng cac mo sau dtfdc stfdi n6ng hai lan so 
vdi da.

d) Dctn ciic

Dien ctfc hoat dong dat tren vung dieu tri. Dien trtfdng tda rong dtfdi dien ctfc 
nay. Vi the mat do dien trtfdng se giam dan khi den cac mo sau. Phtfdng thtfc nay 
tao nhiet nong va dtfdc ap dung de dieu tri cho cac mo rat nong (hinh 6.12).

jrn  1 1 1  i i\v ' / V t t t t t t < v
/ I I I  1 I I 1 I lx\ ,  /  /  I I I  I ' \ \ \ NX/ / / <  x  i i i » m _ _ _  / ■ / / t i i i M \ \ . s

a) b)
Hinh 6.12. Phi/dng thi/c ddn cl/c

a. dien ci/c phing
ib. dien cuc I6i
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2. Phtfdng phap day cap

Trong phtfdng phap dieu tri bang day cap, co the dung tac dung cua dien trtfdng, 
cua ttf trtfdng hoSc dong thdi ca hai.

De stf dung hoan toan dtfdc dien trtfdng, hai dau cuon day dtfdc dat cang xa 
cang tot, trong gidi han cho phep, de cac dtfdng stfc dien di qua toan bo vung tri 
lieu. De thu dtfdc hieu qua toi da ttf dong dien xoay, day dtfdc cuon theo cung mot 
chieu ttf dau den cuoi, neu khong thi cac ttf trtfdng ddi nhau se xay ra va nSng 
ltfdng bi tieu hao.

Hinh 6.14. Dieu tri khdp goi bang trtfdng tinh dien 

De dieu tri cac chi, day cap thtfdng dtfdc cuon quanh chung. Neu vtfng dieu tri 
rong nhtf khi dieu tri toan bo mot chi hay hai chi, tat ca day cap dtfdc dung va ca 
dien trtfdng lan ttf trtfdng deu dtfdc stf dung (hinh 6.13). Khi dieu tri mot vtfng nho 
hdn, toan bo day cap khong can stf dung den, va hoac hai dau day hoac trung tam 
cuon day dtfdc dung, tuy thuoc vao do sau can stfdi nong va trd khang cua mo Neu 
vtfng co trd khang cad, trtfdng tinh dien gitfa hai dau cuon day co hieu qua cao. Vi 
du khi dieu tri khdp goi (hinh 6.14), hai vong cuon dtfdc tad ra ttf hai dau day va
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dat d tren va d diidi goi. Khi dieu tri hai khdp vi du hai vai, vai vong cuon diidc 
thiic hien tii mot d£u day quanh mot khdp, va mot dau day cung lam tUdng tii chc 
khdp kia.

Neu vung co trd khang tha'p, dung dong dien xoay de tao nhiet hiiu hieu hdn. 
Vi du dieu tri cho cd bap chan hay dui (hinh 6.15).

Hinh 6.15. Dieu tri vung dui bang ttf tri/dng cuon day

De dieu tri cho mot mat bang nhii liing hay bung, day cap co the cuon thanh 
hinh dia. Vi dong dien xoay diidc tad ra thang goc vdi dUdng siic tii nen nhiet sinh 
ra bdi mot dia ddn co hinh thiic mot vong rong trong nhiing mo nam dudi cuon day 
(hinh 6.16).

/ i 
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Hinh 6.16. OTa ddn

a: ti/trudng (dtfdng ch£m) tao ra ddng dien xoay 
b: vung in d$m la ndi nhiet tao ra

93



Khi sti dung dia doi, cac dtfdng stfc ttf noi vdi nhau gitfa hai dia, va dong dien 
xoay tao ra trong nhtfng mo nam gitfa hai dia (hinh 6.17). Chu y khoang cach gitfa 
hai dia vi ctfdng do dong dien xoay co the ldn gay bong. Hai dia co the dtfdc ddt 
dong dien nhtf d hinh 6.10, hoac dat doi dien nhau ttfdng ttf nhtf ky thuat cua ban 
ctfc tu dien.

Hinh 6.17. OTa doi dat dong dien 

Day cap co the dung phoi hdp vdi mot ban ctfc tu dien va phtfdng phap nay tien 
ldi de dieu tri khi khdp hong bi bien dang gap. Day cap cuon quanh dui, mot d&u 
g&n vao may va dau kia boc bang mot chat cach dien. Mot ban ctfc tu dien d&t 
ngang mtfc xtfdng cung d phia tren khdp bi bien dang va htfdng dien trtfdng di qua 
vung khdp hong (hinh 6.18).

Hinh 6.18. Dieu tri phoi hpp giCfa cuon day va ban c l / c

PhtfPng thtfc day cap tien lpi de dieu tri vtfng rong cung nhtf vung khong deu, 
hay khi can stfdi nong mo md dtfdi da. Stf bat tien cua phtfdng phap nay la khong 
the dung khoang cach khong khi, vi the da trd nen nong hdn va gidi han tac dung 
den cac mo sau.
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3. Ky thuat ap dung

3.1. Thit may

May phai dtfdc thtf trtfdc khi dung. Khi stf dung phtfdng phap tu dien, hai ban 
ctfc dtfdc dat doi dien nhau vdi mot khoang hd d gitfa. Ky thuat vien dat tay d gitfa 
hai ban ctfc, bat va dieu chinh may, roi gia tang ctfdng do cho den khi co cam giac 
am de chiu. Khi stf dung ddng dien cam tfng, day cap dtfdc cuon thanh mot vong va 
thtf bang mot ong neon. Den se sang len khi co ddng dien trong day, hoac cd the 
cuon day quanh canh tay ky thuat vien va thtf nhtf tren. Sau khi thtf, tra cac nut 
trd ve vi tri 0.

3.2. Chuan bi benh nhan

Gitfdng, ghe hay ban khdng dtfdc chtfa vat kim loai vi nd lam tap trung dien 
trtfdng vao mot diem. Quan ao dtfdc cdi bd va vtfng tri lieu phai khd. Neu vtfng tri 
lieu am tfdt, hdi am tren be mat da hap thu nhiet nhanh lam da nong len, do dd 
ctfdng do ddng dien dtfdc sii dung bi gidi han. Quan ao cd the bi tfdt do mo hdi va do 
dd lam ngan can stf ltfu thong cua khdng khi. Neu quan ao khdng dtfdc cdi bd, rat 
khd quan sat da benh nhan trtfdc va sau khi dieu tri, khoang cach va vi tri dien 
ctfc khdng the xet doan chinh xac. Ngoai ra, quan ao lam benh nhan khd nhan biet 
chinh xac cam giac nhiet va vat kim loai cd the de quen trong dd. Ca kim loai lan 
khi am cd hang so dien mdi cao, lam cho dien trtfdng tap trung cd the gay bong. 
Kim loai hay vat am tfdt phai dat cach vung dieu tri it nhat la 30cm. Vet thtfdng 
phai dtfdc rtfa sach va dap bang khd.

Benh nhan dtfdc dat trong ttf the thoai mai va vtfng chac de tranh xe dich lam 
sai lech khoang cach da va dien ctfc.

Ampe ke khdng cho biet m\ic do stfdi nong cua md, ma chi cho biet stf dieu 
chinh cua ddng dien. Vi the lieu ltfdng dtfdc tinh bang cam giac nhiet cua benh 
nhan. Benh nhan can hieu ro cam giac nhiet nao la vtfa du de cd the bao cho ky 
thuat vien kip thdi vi cd the xay ra tai bien bong do nhiet. Phai thtf cam giac da 
benh nhan trtfdc khi dieu tri lan dau. Thvi bang cac ong nghiem chtfa ntfdc nong va 
ntfdc lanh. Khdng dieu tri d vung cd roi loan cam giac nhiet.

3.3. Dien ctfc

Cd nhieu loai dien ctfc va nhieu cd khac nhau. Nhtfng ndi chung chung chtfa 
mot dia kim loai, dtfdc boc bang mot chat cach dien lam bang nhtfa hoac cao su, 
hay dat trong vo thuv tinh. Ngoai ra, con cd cac dien ctfc dac biet de dieu tri cho 
cac vung dac biet nhtf nach. Mot kieu dien ctfc khac la dia kim loai ctfng dtfdc uon 
cong len d chu vi de tao thanh mot dien trtfdng dong deu hdn la dia kim loai 
phang. Mot loai khac chtfa mot dia kim loai mem hay mot tam ltfdi det bang sdi
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dong boc bang mot 16p cao su mong. Dien ctfc nay co the uon cong dtfdc de phu hdp 
vdi hinh the vtfng dieu tri. Loai dien ctfc nay dtfdc dat cach da bang mot ldp ni 
thung lo va co the co dinh chtfng bang bang hay chinh trong ltfdng cd the.

Day cap lam bang day kim loai, det thanh ong, d i uon cong, boc trong mot ldp 
cao su. No dtfdc ngan cach vdi da bdi it nhat 4 ldp khan bong kho, cac vong day uon 
cach nhau it nhat 2,5cm.

3.4. Day dan

Trong tat ca cac trtfdng hdp, day dan phai cd do dai thich hdp cho cac dien ctfc 
va may sit dung. Cac day din  dtfdc dat song song va cach nhau it nhat bang 
khoang gitfa hai o cam cua dien ctfc d may. Day dan dtfdc dat xa chat dan dien de 
tranh tinh trang tao ddng dien cam tfng. Cac day dan cung dtfdc dat cach da mot 
khoang it nhat la ldn hdn khoang cach dien ctfc -  da.

3.5. PhitOng thiic tien hanh

Khi benh nhan, dien ctfc va day d in  da d dung vi tri thi md may va dieu chinh 
mach. Tang ctfdng do dan dan de cd thdi gian cho mach mau gian nd va benh nhan 
danh gia dtfdc do nong. Ky thuat vien phai d gan benh nhan de cd the xtf tri kip 
thdi khi ngtfdi benh qua nong.

Khi dieu tri xong, van cac nut ve lai vi tri so" 0 va tat dien, thao bd cac dien 
ctfc. Da benh nhan cd the cd mau hong nhat nhtfng phai khdng cd phan tfng manh. 
Ghi vao ho sd kich thtfdc va khoang cach dien ctfc, ctfdng do ddng dien, thdi gian tri 
lieu va bat ky phan tfng nao nhan thay dtfdc.

3.6. Lieu liidng

Trong hau het cac trtfdng hdp, ctfdng do ddng dien can du manh de tao cam giac 
a'm, di chiu va thdi gian dieu tri trung binh ttf 1 5 - 2 0  phut. De dieu tri cac trtfdng 
hdp man tinh, thdi gian tri lieu cd the den 30 phut, dieu tri hang ngay hay cach nhat.

Trong cac trtfdng hdp viem cap tinh hay ton thtfdng mdi, ctfdng do ddng dien 
thap hdn, nhtfng cd the tang so lan dieu tri. Vi du 2/lan/ngay. Ctfdng do ddng dien 
chi vtfa du gay cam giac am. Thdi gian dieu tri gidi han ttf 5 -  10 phut. Stf gia tang 
lieu ltfdng can can than va tuy thuoc vao tac dung nhan thay.

4. Cac tai bien va bien phap phong ngifa

4.1. Bong

Bong nhiet cd the xay ra. Trong nhtfng trtfdng hdp nang, md cd the bi ddng dac 
va huy hoai. Nhtfng trtfdng hdp nhe hdn, vtfng dieu tri dd rtfc va cd the noi phong 
ntfdc. Nguyen nhan cd the gay nen bong la:
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-  Dien trtfdng bi tap trung tai mot ndi, do do cac mo d do bi stfdi nong qua 
mtfc. Thtfdng nhat la do stf hien dien cua mot vtfng nho co hang so dien moi cao d 
trong dien trtfdng nhtf manh kim loai hay vtfng da am, hoac co the do dat dien ctfc 
qua gan da d mot vung go ghe gay nen tac dung mui nhon.

-  Ctfdng do dong dien qua ldn.

-  Da nhay cam, thtfdng do benh nhan xoa dau nong. Lieu ltfdng an toan co the 
trd nen nguy hiem trong nhtfng trtfdng hdp nay.

-  Tuan hoan kem lam nhiet ltfdng khdng phan tan ra mo xung quanh 
nhanh chong.

-  Day dan cham vao da.

4.2. Rop da

Thtfdng gay nen do nhiet am va xay ra khi vtfng dieu tri bi am do do mo hoi, 
hay dip bang khan tfdt trong phtfdng thtfc dieu tri bang day cap. Neu hdi am 
khdng khu trtf mot chd de gay nen stf tap trung dien trtfdng, nd cd the trd nen rat 
nong lam rop da.

4.3. Qua lieu

Dieu nay lam gia tang cac trieu chtfng benh ly, dac biet la dau. Vi the khi trieu 
chtfng dau xuat hien trong dieu tri thi phai lam giam lieu d nhtfng lan dieu tri 
ke tiep.

4.4. Hoai thu

Nhiet gia toic cac thay doi hoa hoc nhtf bien dtfdng mo, vi the nhu cau oxy gia 
tang. Neu nhtf cung cap mau cho mo khdng du, oxy dap tfng khdng du cd the gay 
nen hoai thtf. Vi the nhiet khdng bao gid stf dung trtfc tiep tren nhtfng vtfng co 
thieu nang tuan hoan.

4.5. Dien giat

Vdi nhtfng may hien dai, dieu nay khd xay ra.

4.6. Tia liia dien

Xay ra khi cham vao dien ctfc dang cd dien, nhat la vo boc cach dien khdng con 
hoan hao. Nd con xay ra khi sd vao cac vat kim loai de gan hay do ky thuat vien 
cham vao benh nhan khi dang dieu tri.

4.7. Ngat xiu

Xay ra vi thieu mau nao do ha huyet ap. Dieu nay thtfdng xay ra sau khi dieu 
tri vdi dien rong ma benh nhan ngoi day ngay.
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4.8. Chong mat

Chong mat do dong dien tac dung len cac ong ban khuyen. Vi the khi dieu tri 
vung dau, nen nang dd can than va neu co the dat dau d ttf the n lm  ngang hay 
thang dtfng.

4.9. Cfn lanh

Khi dieu tri dien rong, co stf gia tang than nhiet va neu benh nhan di ra ngoai 
dot ngot, co the co cam giac dn lanh.

5. Chong chi dinh

-  Khong stf dung thau nhiet song ngln khi co nguy cd chay mau nhtf chan 
thtfdng mdi, xuat huyet tieu hoa, khi tinh trang cam giac\hong binh thtfdng.

-  Chong chi dinh vdi vung nghi ung thtf, viem tinh mach hay viem tac tinh 
mach, tran dich khdp, cac mo dang stfng nhieu va cac nhiem trung sau cd mu.

-  Hoan toan chong chi dinh  trong vung bi trd ngai tuan hoan, tren vung bung 
cd thai hay dang hanh kinh, con manh kim loai trong md, d tre em, ngtfdi gia va 
nhtfng ngtfdi bi benh tim mach, tam than.

TI/ LlfONG GIA

Cau hoi ltfa chpn (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)
1. Dieu tri bang song ng&n la tfng dung nhtfng ddng dien cao tan de

A. kich thich day than kinh van dong hay cam giac.

B. sinh nhiet trong cac cd quan cua cd the.

C. lam long mo ket dinh.

D. lam tang stf di chuyen cua cac ion trong cd the do tac dung cua dien trtfdng.

2. Trong cac yeu to dieu tri vat ly, song ngan cd tac dung rat manh trong viec

A. lam mem md seo.

B. tao nhiet sau trong cau true cua khdp nen lam giam viem khdp nhanh chong.

C. lam thay doi stf phan bo cac ion trong cd the.

D. gay co giat dang uon van lam giam dau, thtf gian cd va tang qua trinh 
van mach.

3. Khi dieu tri bang song ngan, dien tich cua hai ban dien ctfc phai

A. hdi nho hdn dien dieu tri.

B. bang dien dieu tri.
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C. hdi ldn hdn dien dieu tri.

D. cang ldn cang tot trong pham vi cong suat cua may.

4. Khi dieu tri bang song ngan, hai ban dien ctfc phai dtfdc dat

A. cang gan nhau cang tot.

B. song song vdi nhau.

C. song song vdi mat da.

D. thang goc vdi nhau.

5. Song ngSn khdng dtfdc stf dung trong trtfdng hdp:

A. vung trd ngai tuan hoan.

B. viem khdp dang thap.

C. cac trtfdng hdp ctfng khdp.

D. co that cd do viem hay chan thtfdng.

6. Bong trong dieu tri song ngan la do

A. cac md dang stfng nhieu.

B. ban ctfc ap sat vao da.

C. hai ban ctfc cham nhau.

D. dien trtfdng tap trung tai mot diem.

7. Trtfdng hdp nao sau day khdng phai tai bien do song ngan gay ra

A. hoai thtf.

B. bong.

C. ngat xiu.

D. sinh hoc.

8. Ddng cao tan vdi tan so > 500.000 chu ky/giay

A. dtfdc dung de kich thich cd cd phan bo than kinh.

B. dtfdc dung de kich thich cd mat phan bo than kinh.

C. dtfdc dung de tao nhiet trong cd the.

D. dtfdc dung de lam giam dau.

9. Song ngan la phtfdng thtfc dieu tri bang cach

A. stf dung dien trtfdng sieu cao tan.

B. stf dung ttf trtfdng sieu cao tan.

C. cho ddng dien cao tan trtfc tiep di qua cd the.

D. dtfng bo phan angten dan song de phat ra song dien ttf cd tan so cao.
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10. Stf gia tang tuan hoan khi dieu tri b&ng song ng&n la do

A. cac chat bien dtfdng anh htfdng den vach mao quan va tieu dong mach 
lam gian mach.

B. nhiet anh htfdng gian tiep len mach mau lam gian mach.

C. kich thich cac dau day than kinh cam giac lam gian mach. phan xa cac 
tinh mach.

D. tfc che cac diem van dong lam gian mach, phan xa cac tieu dong mach.

11. Tac dung nhiet cua song ngan lam

A. cd thtf gian va lam giam hieu suat co bop.

B. cd cang nhe lam tang hieu suat co bop.

C. cd thtf gian lam tang hieu suat co bop. ^

D. cd cang nhe lam giam hieu suat co bop.

12. Dtfdi tac dung nhiet cua song ngan, cac sdi cd

A. co va gian nhanh hdn nhtfng stfc co bop khdng bi anh htfdng.

B. co va gian nhanh hdn nen lam giam stfc co bop.

C. co va gian cham hdn nen lam giam stfc co bop.

D. co va gian cham hdn nen lam tang stfc co bop.

13. Uu diem cua song ngan trong dieu tri la

A. tao dtfdc hieu tfng nhiet trong cac cau trtfc nam sau.

B. gay xung huyet tinh mach tot va keo dai.

C. lam mem chat ket dinh do stf van dong qua lai cua cac ion trong dien 
trtfdng tu dien.

D. cac md sau dtfdc stfdi nong nhieu hdn md nong.

14. Khi can stfdi nong md sau nhieu hdn, ta

A. dung cach dat doi dien.

B. dung cach dat dong dien.

C. dieu tri theo dtfdng dan.

D. dung ddn ctfc.

15. Khi can dieu tri bang song ngan ma vung da can dieu tri bi mat hay giam 
cam giac thi ta

A. dung cach dat doi dien.

B. dung cach dat dong dien.

C. dieu tri theo dtfdng dan.

D. dung ddn ctfc.
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Bai 7

CAC DONG DIEN GlAM DAU

De giam dau, ngtfdi ta stf dung cac kich thich dien vdi tan sd thich hdp de gay 
nen cac co giat dang uon van vdi tac dung phoi hdp lam giam dau, lam thu gian cd 
va tang ctfdng qua trinh van mach.

De cd tac dung nong, ngtfdi ta stf dung ddng thap tan, bao gom ddng sieu kich 
thich dien, ddng diadyamic. Ngtfdc lai, ddng trung tan cd tac dung sau tot hdn, bao 
gom ddng giao thoa va ddng xung dieu bien.

Cac may hien dai cd nhieu ddng giam dau, nhtfng tac dung sinh ly va phtfdng 
thtfc dieu tri cung giong nhtf nhtfng ddng cd ban da cd trtfdc day. Dtfdi day la mot 
vai ddng dien giam dau cd ban.

I. DONG SIEU KICH THICH DIEN -  XOA BOP DIEN

Ddng sieu kich thich dien con goi la ddng Trabert, la ddng xung hinh chtf nhat 
vdi thdi gian tac dung la 2 mili giay, thdi gian nghi la 5 mill giay.

1. Ap dung dieu tri

Stf dung dien ctfc tam dat hai ben khdp hay dat theo chieu dai cua cot song. 
Can chu y tam ntfdc tot cac vat dem. Khoang cach gitfa hai dien ctfc khong dtfdc 
nho hdn 3cm nhtfng khdng dtfdc vtfdt qua 15cm. Ctfdng do ddng dien phu thuoc vao 
kha nang chiu dtfng cua ttfng ngtfdi. Tang nhanh ctfdng do cho den 8 -  12mA roi 
dtfng lai. Ddi cho tdi khi cam giac ddng dien hoi giam thi tang dan len den mtfc toi 
da. Ctfdng do toi da con phu thuoc vao do ldn cua dien ctfc. Thdi gian dieu tri 
khoang 15 phut va dieu tri h&ng ngay. Ddt dieu tri keo dai ttf 8 -  10 ngay.
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2. Ung dung dieu tri

Tac dung giam dau cua dong nay co hieu qua trong cac trtfdng hdp thoai hoa 
cac khdp va viem sun xtfdng, viem quanh khdp vai, chtfng dau cd pho bien la cac 
trtfdng hdp dau ltfng cap, man.

II. DONG DIADYNAMIC

Ddng diadynamic con goi la ddng Bernard, la ddng xung hinh sin tan sd thap. 
Tan sd cd ban la 50 chu ky/giay va 100 chu ky/giay dtfng rieng le ho^c bien doi 
thanh cac ddng khac nhau.

-  Ddng dien xung hinh sin mot pha cd dinh, tan sd 50 chu ky/giay: M F.

-  Ddng dien xung hinh sin hai pha cd dinh, tan sd 100 chu ky/giay: DF.

-  Ddng dien xung hinh sin mot pha cd nhip nghi: RS50.

-  Ddng dien xung hinh hai pha cd nhip nghi: RS100.

-  Ddng dien bien dieu chu ky ngan: CP.

-  Ddng dien bien dieu chu ky dai: LP.

-  Stf dung ddng Galvanic vdi ctfdng do khoang 2mA lam nen cho mot trong cac 
ddng tren, ta cd ddng Bernard.

Stf bien dieu lam thay doi tan so" hoac bien do nham han che phan tfng trd cua 
cd the khi chiu mot stf kich thich deu dan.

* x

1. Ap dung dieu tri

De dieu tri, ngtfdi ta stf dung dien ctfc tam va cd the dat doi dien hai ben khdp 
hay trtfc tiep ngay tren vtfng dau. Ctfdng do ddng dien can tang dan cho den khi cd 
cam giac ma benh nhan cd the chiu dtfdc. Dang DF gay nen tac dung rung manh va 
khdng gay dau. Dang CP gay nen mot stf rung ddng>cong vdi mot stf co cd do tac dung 
cua ddng MF. Dang LP cung gay nen mot rung dong va co cd giong nhtf CP. Can chu 
y la benh nhan cd cam giac cham chich la dau hieu cua ctfdng do dtfdi lieu dieu tri. 
Ngu'dc lai, cam giac dau cua cdn co that keo dai la dau hieu qua lieu dieu tri.

Thdi gian dieu tri ngan, khoang 15 phut hang ngay va mdi ddt dieu tri keo dai 
khoang 10 ngay.

2. Ung dung dieu tri

Ddng diadynamic ap dung de dieu tri cho cac trtfdng hdp:

(a) Chan thtfdng nhtf bong gan, trat khdp, tu mau, dau do cang cd.

(b) Cac benh khdp nhtf thoai hoa. viem quanh khdp vai. dau ltfng.

(c) Cac trtfdng hdp dau day than kinh.
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Hinh 7.1. Cac dong dien xung hinh sin tan so thap

III. DONG TENS

Dong TENS dtfdc goi la dong kich thich than kinh dien qua da (Transcutaneous 
Electrical Nerve Stimulation). TENS la dong dien xung co xung hinh chtf nhat 
diidc truyen qua da thong qua cac dien ctfc phang dat tren da.

Co nhieu loai may san sinh ra dong TENS khac nhau. Ngtfdi ky thuat vien Vat 
ly tri lieu nen biet mot so" thong sd" ky thuat de chon may.

-  D a n g  x u n g : thtfdng la xung hinh chtf nhat.

-  D o  r o n g  x u n g :  dtfdc tinh b&ng micro giay (fas), va thtfdng dtfdc mac dinh d 
mtfc lOOjis hoac 200fis. 0  nhtfng thiet bi khac, tri so cua do rong xung cd the bien 
thien ttf 50(is den 300|as.

-  T an so : cd the thap den 2Hz, nhtfng cung cd the cao den 600Hz. Tuy nhien, 
tan sd khoang 150Hz la thtfdng stf dung nhat, va thtfdng dtfdc mac dinh d mot sd
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thiet bi. d  mot sd" may khac, tan so" co the dtfdc thay doi va dinh trtfdc bdi ky 
thuat vien.

— C tfdng d o : Ttfy theo may ma ctfdng do dong dien co the thay doi ttf 0 den 60 
mili ampe (mA). Ngtfdi benh hoac ky thuat vien co the kiem soat dtfdc ctfdng do 
nay, va ngtfdi benh phai co dtfdc cam giac kien bo d da la dat yeu cau.

Stf bien thien rong cua do rong xung, tan sd, va ctfdng do cho phep mot stf linh 
hoat rat ldn de chon ltfa khi dieu tri ngtfdi benh cd nhtfng cdn dau man tinh. Tuy 
nhien, ve phtfdng dien nghien ctfu, nd lai tao ra mot khd kh&n rat ldn trong viec 
xac dinh hieu qua dieu tri, khi thong sd" dieu tri cua ddng dien lai cd the dtfdc thay 
doi va chon ltfa mot cach qua rong.

1. Ap dung dieu tri

Vi tri dat ctfc ctfng la mot van de dang dtfdc tranh luan. Cac dien ctfc dtfdc dat d:

(a) cac huyet (acupuncture points), cac diem van dong (motor pointrs), hay cac 
diem dau nhoi (trigger points);

(b) nhtfng ndi ma ctfdng do cua cdn dau la ldn nhat;

(c) tiet doan than kinh (dermatome) phu hdp;

(d) day than kinh ngoai bien ttfdng tfng.

Cd mot vai khuyen nghi la nen dat mot ctfc d tuy song va ctfc kia d chd dau 
ngoai bien. Du chon ltfa vi tri nao de dat ctfc, dieu tot nhat la cam giac cua vtfng 
da d phia dtfdi cac dien ctfc phai toan ven. Khi dd, nhtfng kich thich cam giac 
htfdng tam dtfdc tao ra bdi ddng TENS se tac dong len vtfng da dd va tao ra hieu 
qua len cdn dau (hinh 7.2).

Sau khi dat ctfc, cd the stf dung ddng TENS vdi cac thong sd" ky thuat nhtf sau: 
(a) tan sd cua ddng d khoang 100 va 150Hz; (b) do rong xung d khoang 100 va 
500(is. Phtfdng phap nay dtfdc goi la ddng TENS cao.

Ve ctfdng do ddng dien, ngtfdi benh nen cd cam giac te ran, hay kien bd. va nd 
thtfdng d khoang 12 den 30mA. Nhtfng thong sd" cua ddng TENS dtfdc neu d tren 
lai rdi vao khoang kich thich cd, va nd tao ra mot hieu qua phu khdng mong muon 
la gay nen co cd dang uon van. Khi dd, neu can thi nen giam bdt ctfdng do.

Cd the dieu tri ngay mot lan vdi thdi gian len den 40 phut. Cd the dieu tri 
nhieu lan trong ngay va thdi gian cua moi lan se ngan hon khoang 15 phut.

2. Ung dung dieu tri

TENS co the dtfdc stf dung de lam giam dau hay loai bd cdn dau a nhtfng hoi 
chtfng dau man tinh. De dat dtfdc hieu qua dieu tri. cac thong sd ky thuat cua
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dong co the diidc thay doi va dtfa vao kinh nghiem cua ky thuat vien de chon ltfa 
do rong xung, tan so'cua dong, ndi dat ctfc cung nhtf ctfdng do cua dong dien.

■xv v - \ y r ’* + - p '(

Hinh 7.2. Dat ctfc d phia ngoai khdp goi khi dieu tri bang dong TENS

3. Nhtfng tai bien va chong chi dinh

Dung ddng TENS cd tan so' cao va do rong xung dai de dieu tri vdi ctfdng do 
cao keo dai cd the gay nen phan tfng dien phan d dtfdi hai dien ctfc. Khdng dtfdc 
dtfa ddng TENS vao ndi cd dat may tao nhip tim vi nd se gay stf nhieu loan hoat 
dong cua may tao nhip.

IV. DONG GIAO THOA

Cdn goi la ddng Nemec. Day la mot ddng thap tan uon song, sinh ra bdi hai ddng 
trung tan cd tan sd hdi khac nhau, giao thoa d cac to chtfc sau trong cd the. Tan so 
cua ddng giao thoa blng hieu tan sd cua hai day trung tan (hinh 7.3). Dac diem cua 
ddng nay la phat sinh trong cac ldp to chtfc chung di qua. cho nen it kich thich da, 
cho phep dieu tri cd chon loc cac to chtfc d sau nhtf cd, xtfdng, than kinh v.v...
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Hinh 7.3. Cach tao dong giao thoa vdi hai dong trung tan

Hinh 7.4. Dieu tri khdp goi bang dong giao thoa

1. Ap dung dieu tri

De dieu tri, ngtfdi ta stf dung bon tam dien ctfc dat doi xtfng nhau ttfng ddi mot 
qua vung dau va cung mot luc cho vao hai ddng dien xung cd tan so" hdi khac nhau 
(hinh 7.4). Ctfdng do ddng dien phu thuoc vao kha nang cua ttfng benh nhan. noi 
chung thi tao ra mot cam giac de chiu giong nhtf xoa bop. Dd la ctfdng do tdi mtfc. 
Thdi gian dieu tri ttf 15 -  20 phut va mdi dot ttf 10 -  15 lan.
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2. Ung dung dieu tri

Dong nay cung dtfdc sii dung trong cac trtfdng hdp bong gan, tu mau, thoai hoa 
khdp hay viem sun xtfdng, roi loan tuan hoan ngoai bien, dau cd v.v...

TI/ Ll/ONG GIA

Cau hoi ltfa chpn (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)
1. Ddng sieu kich thich dien cd tac dung

A. giam dau.

B. kich thich cd khi day than kinh bi dtft.

C. kich thich cd khi cd bi teo do bat dong lau ngay.

D. giam viem va chong phii ne.

2. Cac ddng dien giam dau se gay nen cac co giat dang uon van cd tac dung

A. lam giam dau, tang tinh kich thich cd va lam co mach.

B. lam giam dau, lam thtf gian cd va lam co mach.

C. lam giam dau, lam thtf gian cd va tang ctfdng qua trinh van mach.

D. lam giam dau, tang tinh kich thich cd va tang ctfdng qua trinh van mach.

3. Ddng sieu kich thich dien (ddng Trabert) la ddng xung hinh chtf nhat cd

A. thdi gian tac dung la 2 mili giay va thdi gian nghi la 5 mili giay.

B. thdi gian tac dung la 5 mili giay va thdi gian nghi la 2 mili giay.

C. thdi gian tac dung la 5 mili giay va thdi gian nghi la 10 mili giay.

D. thdi gian tac dung la 10 mili giay va thdi gian nghi la 5 mili giay.

4. Ddng diadynamic la ddng

A. xung hinh chtf nhat trung tan.

B. xung hinh sin trung tan.

C. xung hinh chtf nhat thap tan.

D. xung hinh sin thap tan.

5. Ddng giao thoa la mot ddng

A. thap tan.

B. trung tan.

C. thap tan uon song.

D. trung tan uon song.
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6. Dong giao thoa dtfdc tao nen bdi

A. hai dong cao tan co tan sd" hdi khac nhau giao thoa vdi nhau.

B. hai ddng trung tan cd tan so hdi khlc nhau giao thoa vdi nhau.

C. hai ddng thap tan cd tan sd" hdi khac nhau giao thoa vdi nhau.

D. mot ddng trung tan va mot ddng cao tan giao thoa vdi nhau.

7. Ddng MF la

A. ddng dien xung hinh sin mot pha co dinh.

B. ddng dien xung hinh sin hai pha cd dinh.

C. ddng dien xung hinh sin mot pha cd nhip nghi.

D. ddng dien xung hinh sin hai pha cd nhip nghi.

8. Ddng RS50 la

A. ddng dien xung hinh sin mot pha cd nhip nghi.

B. ddng dien xung hinh sin hai pha cd nhip nghi.

C. ddng dien bien dieu chu ky ngan.

D. ddng dien bien dieu chu ky dai.

9. Ddng LP la

A. ddng dien xung hinh sin mot pha cd nhip nghi.

B. ddng dien xung hinh sin hai pha cd nhip nghi.

C. ddng dien bien dieu chu ky ngan.

D. ddng dien bien dieu chu ky dai.

10. Ddng CP la

A. ddng dien xung hinh sin hai pha co dinh.

B. ddng dien xung hinh sin mot pha cd nhip nghi.

C. ddng dien bien dieu chu ky ngan.

D. ddng dien bien dieu chu ky dai.

11. Ddng kich thich than kinh dien qua da (TENS) dtfdc dtfng de

A. kich thich cd cd phan bd" than kinh.

B. kich thich cd mat phan bd" than kinh.

C. lam giam dau.

D. dieu tri nhtfng benh ngoai da.
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12. Thong sd ky thuat cua ddng TENS la:

A. xung hinh tam giac.

B. xung hinh thang.

C. xung hinh chO nhat.

D. xung hinh buom.

13. Thong so ky thuat cua ddng TENS la

A. do rong xung tinh bang giay.

B. do rong xung tinh bang mili giay.

C. do rong xung tinh bang nano giay.

D. do rong xung tinh b&ng micro giay.

14. Thong sd" ky thuat cua ddng TE N S cao thudng la

A. tan so cua ddng d khoang 100 va 150 Hz; do rong xung d khoang 100 va 
500jxs.

B. tan sd" cua ddng d khoang 10 va 15 Hz; do rong xung d khoang 100 va 
500jis.

C. tan sd" cua ddng d khoang 100 va 150 Hz; do rong xung d khoang 1 va 
5(is.

D. tan sd" cua ddng d khoang 10 va 150 Hz; do rong xung d khoang 10 va 
50fis.

15. Khi dieu tri b&ng ddng TENS, ciidng do ddng dien viia du de tao ra cho 
benh nhan cd

A. cam giac te ran nhii kien bd.

B. cam giac co rut cd.

C. cam giac rung cd.

D. cam giac co that cd.
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Bai 8

DONG GANVANIC

Dong Ganvanic la dong dien mot chieu deu hay dong dien thang (direct 
current), nghla la dong dien khong thay doi ve ctfdng do va chieu van dong cua 
dien ttf. Can phan biet rd la ddng Ganvanic khdng phai la ddng thap tan vi nd 
khdng bien thien thanh dang song nen khdng the xac dinh tan so.

Nguon phat ddng Ganvanic cd the la pin, binh ac quy. Cac may phat hien dai 
stf dung nguon dien xoay chieu cua thanh pho", chinh ltfu thanh ddng dien mot 
chieu de dtfng cho benh nhan.

I. TAC DUNG SINH LY CUA DONG GANVANIC

Cd the ngtfdi cd the dtfdc xem nhtf mot vat the xop, tham mot hdn hdp nhieu 
chat dien giai, trong dd muoi an NaCl chiem ty le cao nhat. Tac dung sinh ly cua 
ddng Ganvanic dtfdc the hien.

1. Tac dung tren stf tap trung cua cac ion

Khi ddng Ganvanic qua cd the, gitfa cac dien ctfc cd mot dien trtfdng hang dinh 
lam cho tat ca cac chat dtfdi dang ion di chuyen. ddng thdi cd su van dong cua 
phan ttf ntfdc. Cac ion mang dien tich dtfdng goi la cation di ve am ctfc (catot). cac 
ion am, ttfc anion, di ve dtfdng ctfc (anot).

Cac ion di chuyen vdi nhtfng van tdc khac nhau. Van toe di chuyen cua ion phu 
thuoc vao stf thang dtfdc nhtfng ltfc hut gitfa cac ion khac nhau, phu thuoc vao 
mang te bao, vao dien tich cua chung v.v...
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Cac qua trinh tren chiing to tinh trang thang b&ng cua cac ion trong cac to 
chiic se bi pha huy dtfdi tac dung cua dong Ganvanic, dan den ket qua la co stf tap 
trung cua cac ion d ranh gidi gitfa cac to chiic, ke ca d mang te bao. Ngoai ra, dong 
Ganvanic cung anh htfdng den stf tham thau ntfdc qua te bao. Hien ttfdng nay goi 
la dien tham. Cac stf thay doi nay gay nen cac phan tfng phan xa va cac phan tfng 
do thay doi tinh chat the dich cua cd the. Day chinh la muc dich dieu tri ma ta 
nham thtfc hien.

2. Tac dung van mach

Ddng Ganvanic tao nen mot hau qua co mach trong mot giai doan ngan roi 
chuyen qua qua trinh gian mach rd ret d dtfdi hai dien ctfc. Hien ttfdng nay ton tai 
trong vai gid roi sau dd mat h&n. Qua trinh gian mach khdng phai chi xuat hien 
tren be mat da, ma cdn xuat hien d cac mach mau nam sau trong cac ldp cd. Tac 
dung gian mach cua ddng Ganvanic khdng phai la tac dung gay nong len thanh 
mach, ma la tac dung tren he thong than kinh van mach va day la mot tac dung 
trtfc tiep.

Tac dung nay dan den mot ket qua xa hdn la dieu tri nhanh chong doi vdi 
nhtfng trtfdng hdp teo da do thieu nang dinh dtfdng, doi vdi nhtfng vet loet lau 
lanh. Ngoai ra, do stf gia tang tuan hoan ma cac bieu hien viem nhiem va phu ne 
giam bdt lam trieu chtfng dau thoai trien. Hdn ntfa, ddng Ganvanic cdn cd gia tri 
kich thich dinh dtfdng doi vdi cac chi bai liet, teo nho v.v...

3. Tac dung len than kinh cam giac

Vdi cac kich thich nho va deu dan nhtf kim cham cua ddng Ganvanic, nd cd tac 
dung lam diu cac dau day than kinh thu cam d da. Ngoai ra, cac kich thich nho 
nay cdn cd the lam thoai trien dUdc cac kich thich manh do cac qua trinh benh ly 
tao nen.

Ddng Ganvanic cd ctfdng do khdng doi nen khdng gay nhtfng thay doi ldn trong 
cd the. Vi the, nd dtfdc sii dung nhtf mot phtfdng phap dieu tri on hoa trong nhtfng 
trtfdng hdp viem re than kinh cap va dau day than kinh. Tac dung giam dau thay 
d dtfdi hai dien ctfc nhtfng bi han che nhieu d am ctfc.

II. CAC PHl/ONG THLTC Slf DUNG

1. Dong Ganvanic vdi dien ctfc tam

1.1. Dien ctfc

Dien ctfc la nhtfng tam dan dien mem mai, de uon, day khoang 0,3 -1m m . Cac 
goc dien ctfc dtfdc cat tron de dien khdng tap trung. Cac vat dem dtfdi dien ctfc lam
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bang nguyen lieu tham ntfdc tot. Thtfdng dung vai hay gac xep nhieu ldp day 
khoang l-2 cm  hoac nhtfng tam bot bien. Sau khi dieu tri, cac tam lot phai dtfdc 
giat sach dtfdi mot nguon ntfdc ltfu chuyen de loai bd cac ion tich tu d trong.

Cac vat dem phai dtfdc chuan bi tot de tranh lay lan benh ngoai da. Vat dem 
phai dai hdn 1 -2cm  so vdi mdi chieu dai cua dien ctfc de han che stf cham trtfc tiep 
dien ctfc len da. Day la mott sai sot cd the gay nen bong hoa hoc d da do qua trinh 
dien phan dtfdi dien ctfc. O ctfc dtfdng, bong do tac dung cua acid (HC1) va d ctfc am 
do anh htfdng cua chat kiem (NaOH).

Cac dien ctfc cd the dat doi dien trtfc tiep, dat cheo hay dat ddng dien tuy theo 
ta muon cd stf phan bd" cua dien trtfdng. Hai dien ctfc nen bang nhau de tranh stf 
tap trung dien trtfdng d dien ctfc nho. Khoang cach gitfa hai dien ctfc khdng dtfdc 
nho hdn so vdi kich thtfdc cua dien ctfc.Trong nhtfng trtfdng hdp bat kha khang thi 
khoang cach khdng dtfdc dtfdi 3cm.

1.2. Lieu lucfng

• Ciidng do: Ctfdng do ddng dien cho phep la 0,2m A/cm 2 dien ctfc hay
0,5 -  2mA/10cm2 dien ctfc va khdng dtfdc cao hdn, neu khdng se gay nen hien 
ttfdng dot dien va mot cam giac dau buot.

Ctfdng do ddng dien dtfdc chuan hoa chat che gitfa hai yeu to: Qua trinh benh 
ly va stf nhay cam cua benh nhan doi vdi ddng dien. Ndi chung, trong qua trinh 
benh cap thi dung lieu nho va ngtfdc lai. Doi vdi benh nhan thi mot lieu trung binh 
se cho cam giac cham chich va nong nhe. Sau dieu tri se cd mot vtfng dd da nhe va 
ddng deu dtfdi hai dien ctfc.

Hinh 8.1. Phan bd cac di/dng stfc dien



• Dien tich dien ci/c: Dien tich dien ctfc phai ldn nhlm  muc dich khac phuc 
stfc de khang cua da, vi dtfdng dan dien vao cd the chu yeu la do cac tuyen mo hoi. 
Kha n&ng din dien cua da phu thuoc vao stf bai tiet cua cac tuyen mo hoi, stf ltfu 
thong mau d dudi da, stf tang nhiet do da va stf ton tai qua trinh benh ly cua da. 
De lam giam bdt dien trd cua da, can chuan bi tot blng cach lam nong da, tham 
nUdc tot cac vat dem dudi dien ctfc.

Muon cd tac dung sau, dien tich dien ctfc phai ldn de btf lai nhiing ton that cua 
cac dtfdng stfc dien, do stf phan tan d cac bd dien ctfc. Stf phan tan lam giam mat 
do dien trtfdng d cac md sau. Ngoai ra, dien ctfc ldn cdn cho phep ta stf dung ctfdng 
do ddng dien ldn hdn, nhlm  btf dip lai stf giam ctfdng do qua viec khac phuc stfc de 
khang cua da.

• Thdi gian : Cd the keo dai ttf 5 -  30 phut, va neu muon thu dtfdc ket qua tot 
trong dieu tri vdi ctfdng do thap, thi thdi gian dtfdng nhien phai dai hdn. Cd the 
dieu tri h lng ngay.

2. Tam Ganvanic

T im  Ganvanic cd the la ttfng phan hay toan than. Tam Ganvanic ttfng phan 
chu yeu la dung cho cac chi. Bon tam la cac binh rong bang stf, cach dien vdi cac 
dien ctfc b lng than ngam trong ntfdc. Trong tam Ganvanic toan than, bon rong 
hdn, lam bang go hay chat deo vdi cac dien ctfc tam ldn bang than.

Sii dung phtfdng phap tim  Ganvanic cd diem thuan ldi la stf phan bo cac 
dtfdng stfc dien ddng deu hdn. Chung ta cd the dtfng ctfdng do ldn hdn. Ngoai ra, 
tam Ganvanic cdn dtfdc ho trd blng ap ltfc thuy tinh va nhiet do cua ntfdc. Can ltfu 
y la trong tam Ganvanic ttfng phan, cac dien ctfc dtfdc dat sao cho de cac dtfdng stfc 
dien khdng di qua tim.

3. Dien phan dan thuoc

La phtfdng phap dtfa thuoc vao cd the blng ddng dien mot chieu. Phtfdng phap 
nay nhlm  ket hdp tac dung cua ddng Ganvanic va tac dung cua cac ion thuoc sin  
cd. Nguyen tic  chinh la cac thuoc phan ly dtfdi dang ion se dtfdc di chuyen den cac 
dien ctfc trai dau. Phtfdng phap nay cung cd ich trong muc dich loai bd bdt cac ion 
cd hai trong cd the.

Khi stf dung phtfdng phap dien phan thuoc, can phai biet la dung dich thuoc cd 
the dtfng ddng Ganvanic phan thanh ion cd tac dung chtfa benh hay khdng va phai 
xac dinh xem ion mang dien tich gi de dat dung dien ctfc.
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Vi lieu ltfdng thuoc vao cd the chung ta khong biet dtfdc mot cach chinh xac, 
nen dien phan thuoc chi ap dung doi vdi muc dich tai cho. Muon co tac dung toan 
than thi phtfdng phap nay se rat nguy hiem, hoac khong dat dtfdc ket qua gi. Neu 
chung ta biet dtfdc lieu ltfdng mot cach chinh jcac thi sii dung thuoc bang dUdng 

uong va dtfdng tiem tot hdn.

III. KY THUAT TR| LIEU

1. Thuf may

Can kiem tra may trtfdc khi dieu tri. Cac day dan phai tot va stf tiep xuc gitfa 
day dan va o cam phai hoan hao. Van nut ctfdng do ve vi tri zero. Noi day dan ra 
benh nhan vdi dien ctfc co ca vat dem. Dat hai ldp vai dem sat nhau. Bat nut cho 
dien vao may, tang ctfdng do ddng dien len ttf ttf. Kim ddng ho mA phai tang len 
deu dan. Neu kim ddng ho nhav len xuong la khdng tot. Ha dan ctfdng do ddng 
dien va tat may de chuan bi dieu tri cho benh nhan.

2. Chuan bi benh nhan

Benh nhan trong tu the thoai mai va vtfng chac. Ndi dat dien ctfc phai boc lo. 
Neu da qua khd, ta cd the stfdi nong trtfdc. Benh nhan dtfdc cho biet trtfdc cam giac 
ddng dien khi vao cd the. Dd la cam giac te, nong nhe va can thong bao ngay neu 
cd cam giac nong rat hay dau buot, hoac cd cac bieu hien khd chiu. Dan ky benh 
nhan khdng dtfdc cham trtfc tiep vao dien ctfc de tranh bong hay vao cac vat dan 
dien, nhtf ong ntfdc vi cd the bi tai nan do dien giat.

3. Dien ctfc

Dat dien ctfc cach da bang vat dem va co" dinh bang day cao su to ban hoac tui 
cat. Cac vat dem phai dtfdc tham ntfdc tot va khii trtfng dung quy cach. Vat dem 
phai ldn hdn dien ctfc moi be 1 -  2cm de tranh gay bong. Neu dien phan dan thuoc 
thi cac ion thuoc phai dat dung dien ctfc. Ion am dat d ctfc am, ion dtfdng dat d ctfc 
dtfdng va ctfc cd thuoc dat d vung can dieu tri.

4. Dong, mdf may

Chi ddng, md may khi nut ctfdng do d vi tri 0 de tranh thay doi ctfdng dd dot 
ngot gav giat. Ctfdng do phai tang ttf ttf cho den khi cd cam giac cham chieh nhe. 
Khdng dtfdc vtfdt qua ctfdng do cho phep. Khdng dtfdc ddi ctfc dot ngot khi dang 
dieu tri.



IV. CHi OjNH VA CHONG CHI OjNH

1. Chi dinh

-  Giam va cSt dau trong cac hoi chiing dau va viem do nguyen nhan than 
kinh, chan thtfdng v.v...

-  Tang ctfdng tuan hoan tai cho hay toan than, tang tai sinh to chiic bi ton 
thiidng trong viem than kinh, kich thich dinh dtfdng cac chi bi teo v.v...

-  Chong viem, nhat la cac loai viem man tinh. •

-  Khi can diia mot sd ion thuoc vao cd the hay lay ra cac ion cd hai.

-  Dieu hda cac qua trinh htfng phan va tfc che cua he than kinh trung tfong.

-  Dung de dot cac not rudi, mum cdm v.v...

2. Chong chi dinh

-  Viem da,

-  Cham cac loai,

-  Viem cap cd mu,

-  Cac u (u doc hoac u lanh),

-  Xd md dong mach d giai doan nang,

-  Suy tim do 3,

-  Benh nhan tam than kich dong,

-  Tre em qua nho.

TI/ LUONG GIA

Cau hdi ltfa chon (Khoanh tron vao chtf cai dau cau tra ldfi dung nhat)
1. Ddng Ganvanic la

A. ddng dien xung hinh sin.

B. ddng dien xung hinh chtf nhat.

C. ddng dien mot chieu deu.

D. ddng dien mot chieu bien dieu ctfdng do.

2. Khi ddng Ganvanic di qua cd the thi

A. cac ion se tich tu lai tai dien ctfc ctfng dau.

B. cac ion se tich tu tai cac dien ctfc trai dau.

C. cac ion se di chuyen qua lai gitfa hai dien ctfc.

D. cac ion se tap trung d ranh gidi cua cac to chtfc.
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3. Hien ttfdng dien tham dtfdi tac dung cua dong Ganvanic la

A. stf tham thau cua ntfdc qua mang te bao.

B. stf di dong qua lai cua cac ion gitfa hai dien ctfc.

C. stf tap trung cua cac ion d ranh gidi cac to chtfc.

D. stf chuyen dich cua cac ion den cac dien ctfc trai dau.

4. Tac dung gian mach cua dong Ganvanic la do

A. cd the chuyen n&ng ltfdng dien thanh n&ng ltfdng nhiet.

B. tac dung trtfc tiep cua dong Ganvanic len he than kinh van mach.

C. tac dung gian tiep cua dong Ganvanic len he than kinh van mach.

D. tac dung trtfc tiep cua dong Ganvanic len thanh mach mau.

5. Dong Ganvanic co tac dung giam dau la do

A. tac dung cua nhiet do Ganvanic tao ra.

B. cac kich thich nho va deu dan len dau than kinh thu cam d da.

C. tao ra co cd dang uon van.

D. thay doi stf tap trung cua cac ion trong mo cd the.

6. Vat dem dtfdi dien ctfc co tac dung

A. gitf mat cho da ngtfdi benh.

B. tranh tinh trang bong do hien ttfdng dot dien dtfdi hai dien ctfc.

C. tranh tinh trang bong do cac phan tfng hoa hoc dtfdi hai dien ctfc.

D. tao cam giac thoai mai.

7. Khi dieu tri bang dong Ganvanic, ctfdng do cho phep la

A. 0,2mA/cm2 dien ctfc.

B. 2mA/cm2 dien ctfc.

C. 0,2m A/10cm 2 dien ctfc.

D. 0,5mA/cm2 dien ctfc.

8. Khi dieu tri bang dong Ganvanic, doi vdi benh nhan, mot lieu trung binh se 
tao ra

A. mot stf rung giat cd nhe.

B. mot stf co bop cd nhe.

C. mot cam giac cham chich va nong nhe.

D. mot stf co that cd nhe.
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9. Dien phan dan thuoc bang dong Ganvanic la

A. ion am dat d ctfc am.

B. co tac dung toan than rat tot.

C. it co hieu qua tai cho.

D. se lam tang hieu qua tac dung cua thuoc.

10. Chong chi dinh cua dong Ganvanic la

A. dot cac not ruoi.

B. kich thich dinh dtfdng cho cac chi bi teo.

C. lay ra khoi cd the cac ion co hai.

D. cham cac loai.

11. Khong dtfng dong ganvanic trong trtfdng hdp

A. tre em qua nho.

B. cac trtfdng hdp viem man tinh.

C. dau va viem do nguyen nhan than kinh.

D. chan thtfdng.

12. Trong ky thuat dieu tri bang ddng Ganvanic, ta

A. dong md may khi nut ctfdng do da co dinh d mtfc cho phep.

B. xoay ntfm ctfdng do nhanh de chong lai khang trd cua da.

C. dat ion thuoc dung dien ctfc; ion am se dat d ctfc dtfdng.

D. tam ntfdc tot vat dem dtfdi dien ctfc.

Cau hoi thao luan nhom
Dtfa vao phan “ky thuat dieu tri” (trang 114), hay lap bang quy trinh dieu tri 
bSng dong Ganvanic.
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Bai 9

LASER TRONG VAT LY TRI UEU

I. DAI ClTONG

Mot trong nhiing phtfdng thtfc dieu tri hien nay ma ngtfdi ky thuat vien co s&n 
trong tay la laser. Laser la ttf viet tat cua cum ttf khuech dai anh sang bang phat 
xa kich thich (Light Amplification by Stimulated Emission of Radiation). Chum 
tia laser dtfdc tao ra khi cac nguyen tii cua mot nguyen to nao do dtfdc kich thich 
bang cac btfc xa dien ttf va gay ra mot btfc xa dien ttf co do dai song dac hieu cua 
chinh nguyen to do. Mot trong cac tinh chat cua chum tia laser la tinh dong nhat 
cua btfdc song vdi do phan ky rat nho cua chtfm tia.

Cac thiet bi dieu tri co the ket hdp laser helium—neon va no tao ra mot chum 
tia anh sang do co btfdc song 630 nano met (nm) ctfng vdi mot chtfm laser hong 
ngoai co btfdc song 904nm. Nhtfng stf ket hdp nay cho phep phan hong ngoai cua 
chum tia tham nhap sau vao trong mo ma khong gay nen mot stf dot nong dang ke 
len nhtfng ldp nong ciia da. Do xuyen thau htfu dung vdi chum tia laser hong ngoai 
co the len den 30mm va no sau hdn mot cach dang ke so vdi nhtfng den phat ra tia 
hong ngoai truyen thong. Nhtfng may phat khac tao ra chi vdi chum tia laser hong 
ngoai va no dude dat triic tiep ngay tren da.

II. CAC LOAI LASER DUNG TRONG Y HOC

Trong y hoc, co ba loai laser dude stf dung. Do la:

(1) L a s e r  n a n g  lUOng c a o  (p o w e r  la s e r ) :  dtfdc stf dung cho nhtfng muc dich 
ngoai khoa hay pha huy.
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(2) la s e r  m em  (so ft  la ser ):  co hieu qua rat nong va dtfdc stf dung chu yeu de 
dieu tri nhtfng benh lien quan den da.

(3) L a ser  tru n g  g ia n  (m id -la s e r ) :  la loai dtfdc ky thuat vien vat ly tri lieu 
stf dung do do xuyen thau cua no du de tao ra hieu qua sinh hoc d nhtfng mo sau 
hdn ma khong gay ton thtfdng chtfng.

Hien co san nhieu loai laser trung gian, nhtfng ve nguyen tac thi chung lai rat 
giong nhau. Mot vai thiet bi dat trtfc tiep len da cua ngtfdi benh, trong khi nhtfng 
loai khac lai dat vdi mot khoang cach nao do. Mot vai thiet bi co the thay doi thong 
so cua chtfm tia laser phat ra nhtf d thiet bi phat xa xung laser, do do tan so va do 
rong xung cua xung laser co the thay doi dtfdc. Mot vai may da cai dat san thdi 
gian dieu tri.

Khi dieu tri bang chtfm tia laser thi cln  nhd rang chtfm tia phai dtfdc tiep xuc 
thang goc vdi mat da (goc tdi cua chum tia la 0°). Bat ky mot goc tdi nao khac deu 
lam giam do xuyen thau cua chum tia laser. Chum tia bi phan ky nhe khi no dtfdc 
phat ra va do vay, no kich thich mot vung hdi rong hon.

III. CAC THIET Bj LASER DUNG TRONG VAT LY TRj LIEU

1. Dau phat laser cam tay

Mot loai may phat laser cam tay giong nhtf mot cay but. Ky thuat vien dat dau 
phat len trung tam cua ton thtfdng sao cho thang goc vdi mat da va chum tia tham 
nhap vao ngtfdi benh tai diem do. Co the can den mot vai diem nhtf vay, va thdi 
gian chieu tai moi diem co the len den 5 phut. De dam bao an toan trong qua trinh 
dieu tri, ky thuat vien phai dat ngon tay len nut tat -  bat nam gan dau phat ra 
chum tia laser. Dieu nay cho phep kiem soat dtfdc stf tat/md ttfc thdi va loai bo 
dtfdc stf can phai di chuyen dau phat laser trong khi may phat dang phat xa tia 
hong ngoai. Chum tia laser hong ngoai la khong thay dtfdc vdi mat ngtfdi va do 
vay, de kiem tra stf phat chtfm tia, mot cai cam bien hong ngoai dtfdc lap dat ngay 
trong may.

Dau phat laser dtfdc gitf thang goc vdi mat da ngtfOi benh va d vung nhieu thit, 
stf an manh len mo co the tao nen stf tham nhap sau hdn. Phtfdng cach dung xung 
laser vdi cong suat co dinh thtfdng dtfdc stf dung. Thong so dieu tri la:

(1) Tan so: 550 -  700Hz;

(2) Do rong xung hong ngoai: I50(is;

(3) Dinh cong suat: 5W vdi do manh trung binh cho toan cuoc dieu tri trong 
khoang 0,3m W .
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Hinh 9.1. Dieu tri bang laser cho trudng hpp khuyu tay quan vpt 

Day la gia tri cong suat rat thap, do vay co hieu qua phi nhiet (nonthermal 
effect) va ngtfdi benh khong cam nhan dupe gi ca. Nhiing nguy hiem ve ton thUPng 
mo te bao cua ngtfdi benh la toi thieu, va kha nang di dong cua may phat lam cho 
no trd nen ngay cang pho thong.

2. Dau phat laser chieu xa

Mot loai may phat khac dtfpc gan tren mot gia di chuyen dtfpc va dau phat 
laser se dat cach ngtfcfi benh khoang 30cm. Laser helium-neon hoi bi khuech tan 
khoi tieu diem, vi the no se phu mot vung chieu co dudng kinh khoang 10cm. Do 
vay, mot he thong vdi 5 laser hong ngoai htfdng trtfc tiep den vong tron bao quanh 
vung trung tam se tao ra dtfpc mot vung dieu tri ldn hon nhieu.

IV. HIEU QUA DIEU TRj CUA LASER TRUNG GIAN

Nhiing hieu qua cua dieu tri bang laser la: (1) lam giam dau va (2) gia tang 
tien trinh lanh ton thUPng.

Dtfa va hieu qua neu tren. laser trung gian dong vai tro quan trong trong viec 
dieu tri nhiing ton thUPng mo mem co dau. Tuy nhien. viec danh gia va chan doan 
mot cach chinh xac de xac dinh vimg can chieu chum laser lai ctfc ky quan trong.

120



Hien nay, laser dtfdc stf dung nhieu trong y hoc vat ly va vat ly tri lieu / phuc 
hoi chtfc nang. Tuy mot so hieu qua cua no da dtfdc de cap d tren nhtfng cd che dap 
tfng sinh hoc dtfdc tao ra nhtf the nao thi v ln  chtfa dtfdc ro. Khong co mot stf ttfdng 
quan lam sang nao da dtfdc minh chtfng gitfa nhtfng hieu qua phi nhiet 
(nonthermal effect) cua laser vdi nhtfng hieu qua dieu tri dang ke (potential 
therapeutic effects) cua no.

Mot so tac dung cua laser dtfdc biet den nhtf stf lam lanh vet thtfdng, dieu tri 
viem khdp dang thap, viem khdp (thoai hoa khdp), giam dau v.v... dtfdc nhieu tac 
gia de clip, nhtfng cac so lieu so vdi nhom chtfng hay so vdi cac phtfdng thtfc dieu 
tri vat ly khac khong co gia tri ve mat thong ke y hoc.

Do vay, theo trao ltfu hien nay, viec sii dung laser trong y hoc vat ly va vat ly 
tri lieu/phuc hoi chtfc nang can dtfdc tan thanh. Tuy nhien, can thiet phai cd nhieu 
hdn ntfa nhtfng nghien ctfu kiem chtfng de danh gia hieu qua cua phtfdng thtfc 
dieu tri mdi nay va yeu cau xa hdn la phai hieu cd che cua stf ttfdng tac vdi cac mo 
sinh hoc dtfdi nhtfng dieu kien tri lieu.

V. NHOfNG NGUYEN TAC TONG QUAT KHI DIEU TR!

Do ban chat cua chum tia laser, can rat can than de tranh gay ton thtfdng mat 
cua ngtfdi benh cung nhtf cho ky thuat vien. Nang ltfdng dien ttf cao cd the tap 
trung tai vong mac do stf hoi tu cua thuy tinh the. Mot so dieu can tranh phai dtfdc 
tuan thu. Dd la:

-  Ky thuat vien va benh nhan phai mang kinh bao ve mat.

-  Phong dieu tri phai dtfdc chieu sang tot.

-  Loai bo nhtfng mat phang phan chieu vdi chtfm tia nhtf gtfdng, nen nha danh 
bong, dia ma crom v.v...

Cd mot van de nho ve stf tich cac hat tinh dien d ky thuat vien stf dung thiet bi 
cam tay. Cd the pha bd dieu nay mot cach de dang bang cach: ngtfdi ky thuat vien 
mang bao chan khong cach dien va rtfa sach hai tay sau khi dieu tri.

VI. CHONG CHi OjNH

1. Laser k h o n g  dtfofc suf dung cho mot vai loai benh nhan nhtf ngtfdi bi dong 
kinh. Nhtfng ngtfdi bi benh tim va benh nhan co thiet bi tao nhip tim khong dtfdc 
dung laser de dieu tri vtfng ngtfc.

2. Vdi n h iem  tru n g  da: khi dieu tri vdi phtfdng cach dat trtfc tiep, dau dieu 
tri phai dtfdc sat khuan tot bang cac dung dich phu hdp sau khi da dat no len vung 
da bi nhiem khuan.
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T I/ Ll/ONG GIA

Cau hoi ltfa chon (Khoanh tron vao chuf cai dau cau tra ldi dung nhat)

1. Chum tia laser

A. dupe tao ra khi cac nguyen tu cua mot nguyen to dupe kich thich bang 

ddng dien xung.

B. cd do phan ky rat ldn.

C. co do hoi tu rat it.

D. cd cac budc song la dong nhat.

2. Laser helium-neon tao ra

A. chum tia anh sang do cung vdi chum tia laser hong ngoai.

B. chum tia anh sang vang cung vdi chum tia laser hong ngoai.

C. chum tia anh sang xanh cung vdi chum tia laser hong ngoai.

D. chum tia anh sang tim cung vdi chum tia laser hong ngoai.

3. Nhd co sU ket hpp vdi laser hong ngoai nen

A. chum tia xam nhap sau hon.

B. ldp nong dupe sUPi nong nhieu hon.

C. sU kich thich cac te bao nhieu hon.

D. chum tia lan toa rong hon.

4. Do xuyen thau hUu dung vdi chum tia laser hong ngoai

A. sau hOn song ngan 30mm.

B. sau hOn sieu am 30mm.

C. sau hon tia hong ngoai truyen thong 30mm.

D. sau den 30mm so vdi be mat da.

5. Trong nganh vat ly tri lieu, laser thudng dtipc sU dung la

A. laser nang lupng cao.

B. laser nang liidng thap.

C. laser mem.

D. laser trung gian.



6. Trong vat ly tri lieu, khi dieu tri b&ng xung laser thi tan so dUdc chon 
thudng la

A. 5,5 -  7Hz.

B. 5 5 -  70Hz.

C. 550 — 700Hz.

D. 5 .5 0 0 -7 .0 0 0 H z .

7. Do rong xung cua laser hong ngoai la

A. 150 nano giay.

B. 150 micro giay.

C. 150 mili giay.

D. 150 giay.

8. Dinh cong suat la 5 Watt vdi do manh trung binh cho toan cuoc dieu tri vao 
khoang

A. 0,3 nano Watt.

B. 0,3 micro Watt.

C. 0,3 mili Watt.

D. 0,3 Watt.

9. Hieu qua dieu tri cua laser trung gian la

A. lam giam dau va gia tang tien trinh lanh vet thudng.

B. pha huy mo te bao.

C. phau thuat.

D. chuta cac benh ngoai da.

10. Su dung xung laser trung gian se tao ra hieu qua phi nhiet vdi tinh chat:

A. mo dUdc sUdi nong rat nhieu nhung ngUdi benh chiu dung dUdc.

B. mo dUdc sUdi nong trung binh.

C. mo dUdc sUdi nong nhe nhung hieu qua tac dung lai rat ldn.

D. co tac dung dieu tri nhUng ngUdi benh khong cam nhan dUdc gi ca.
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Bai 10 

CHAN DOAN DIEN

I. HOAT DONG DIEN CUA CAC DAY THAN KINH

1. Stf dan truyen luong than kinh

Do co stf khac nhau ve do tap trung cua cac ion d trong va ngoai mang te bao 
ma co mot hieu dien the giiia mat trong va mat ngoai cua day than kinh. Day than 
kinh 0 trang thai nghi co stf tich dien dtfdng d phia ngoai va tich dien am d phia 
trong va mang te bao khong cho ion sodium (Na") tham qua.

HUdng truyen cua xung than'kinh 

-------------------------+  +  +  +

' W I L -
----- kich thich

--------------------------(" +  +  + ■
trang thai hoat dong trang thai nghi 

Hinh 10.1. Dien the qua mang cua sdi than kinh trong qua trinh truyen xung

Khi day than kinh bi kich thich, kich thich tao ra stf ha hieu dien the qua 
mang. Khi stf ha nay dat den mot mtfc do nao day thi se gay nen stf thay doi ve 
tinh tham cua mang te bao doi vdi ion sodium. Ket qua la co stf thay doi trong do 
tap trung cua cac ion d trong va ngoai mang te bao va mot stf ha hieu dien the hdn 
niia se xay ra cho den khi co stf dao ctfc. Khi do. mang te bao co tich dien duong d
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trong va tich dien am d ngoai (hinh 
10.1). Ngay sau khi hoat dong nay xay 
ra, ion sodium se dUdc bdm ra ngoai va 
mot phan cua day than kinh trd lai 
trang thai nghi. Hieu dien the giiia 
phan hoat dong va phan nghi cua day 
th&n kinh lam cho electron tai cho dich 
chuyen tii phan hoat dong den phan ke 
can cua day than kinh (hinh 10.2).

Luong dich chuyen 
xuyen qua mang theo 
htfdng ngtfdc vdi hieu 
dien the doc theo sdi. Sdi 
than kinh hoat dong 
nhu la mot khang trd 
cua luong vdi muc dich 
de cho luong dich chuyen 
den ndi co hieu dien the 
thap hdn. Vi vay, no lam 
cho tinh tham cua mang 
cho phep ion sodium di 
qua va lam dao nghich 
hieu dien the nhtf da 
trinh bay. Nhiing thay 
doi nay lan truyen doc 
theo chieu dai cua sdi 
than kinh. Song thay doi 
ve trang thai phan cUc 
tao nen sti chuyen van 
cua mot xung than kinh 
(impulse) doc theo day 
than kinh (hinh 10.3).

' +  +  +  +

+  - I -+ +
Hinh 10.2. Dong electron tai cho trong sdi 

than kinh

hudng truyen cua xung than kinh
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trang thai nghi
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_ _ _ —  -fy -f /
trd ve trang thai nghi.
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trang thai nghi
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tre) ve trang thai nghi 7 
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trang thai nghi
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Hinh 10.3. S l/ djch chuyen cua mot xung doc theo sdi than kinh
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2. Kich thich dien day than kinh

Mot xung thin kinh co the dUdc kfch hoat bdi mot kich thich dien. De dat dUdc 
dieu nay thi dong dien can co mot cUdng do thich hdp. Mang te bao cua day than 
kinh tao thanh mot khang trd va nam trong mot chuoi vdi nhQng mo khac. do do 
hieu dien the dUdc tao ra bang qua chung nhu la sU noi ket cua mach dien (hinh 
10.4). Mat cua mang nam gan am cUc trd nen am hdn so vdi mat doi dien. Trong 
hinh 10.4, mat cua mang te bao dUdc ghi “n” nam gan am cUc nhat va trd nen am 
hdn, trong khi mat dUdc danh dau “p” n lm  gan cUc dudng hdn nen dudng hdn. 0  
phia ma day than kinh nam gan cUc dUdng (A d hinh 10.4) thi co sii gia tang hieu 
dien the nghi qua mang, nhung d phia nlm  gin  am cUc (B) thi nhiing tich dien bo 
trd lai doi nghich lam cho hieu dien the qua mang giam. Neu hieu dien the giam 
xuong dudi miic ma qua do mang te bao trd nen de tham hdn doi vdi ion sodium, 
thi ion nay se di vao trong sdi true (axon) va kich hoat mot chuoi nhiing sU kien da 
mo ta d tren va mot xung thin  kinh da hinh thanh.

Hinh 10.4. Kich thich dien sdi than kinh

3. Nhtfng hau qua cua kich thich than kinh

Khi mot xung th in  kinh dUdc khdi phat d than te bao thin  kinh (nerve cell) 
hay d diem tan (end organ) thi chi co mot hudng truyen, trong do xung se di doc 
theo sdi true (axon). NhUng neu nhu no dUdc khdi phat d mot diem nao do tren sdi



than kinh (nerve fibre) thi xung dUdc truyen dong thdi theo ca hai hUdng tti diem 
kich thich.

Khi day thin kinh cam giac (sensory nerve) bi kich thich, xung di chuyen theo 
hUdng di xuong khong co hieu qua, nhung xung di len se manh dan khi no dat den 
mile do nhan thtic cua nao bo. Khi day than kinh van dong (motor nerve) bi kich 
thich, xung di ngUdc len la khong the vUdt qua dUdc khdp than kinh (synapse) dau 
tien, vi no da di chuyen theo mot hUdng khong dung. Xung di chuyen theo hUdng 
di xuong se di den cd dUdc chi phoi bdi day than kinh do va tao nen mot sU co cd.

Khi mot kich thich dat vao than than kinh van dong (motor nerve trunk), cac 
xung se di den tat ca nhiing cd ma day than kinh do chi phoi d dudi diem kich 
thich va lam cho cac cd do co rut.

Khi ddng dien dUdc dua trUc tiep vao cd cdn chi phoi than kinh, cac sdi than 
kinh n&m trong cd dd se dUdc kich thich theo cung mot phUdng thUc. Dap Ung tdi 
da dat dUdc la khi kich thich d diem van dong (motor point).

II. DIEN CHAN DOAN (ELECTRODIAGNOSIS)

1. Nhufng thay doi ve cac phan ting dien

Khi day than kinh van dong hay cd bi benh hay ton thudng thi cd the xay ra 
nhiing sU bien doi trong viec dap Ung vdi kich thich dien. Nhting phan Ung bien doi 
do cd the ho trd rat nhieu cho viec chan doan loai va do tram trong cua thudng ton.

Su giam bdt hay mat han lUc co cd chu dong cd the la do:
-  Ton thUdng cua nd ron van dong tren (upper motor neuron);
-  Ton thUdng cua nd ron van dong dudi (lower motor neuron);
-  Su hu hai cua cd;
-  Khiem khuyet d tiep diem than kinh-cd (neuromuscular junction);

-  Roi loan chUc nang.

Nhting phan cua dudng dan truyen van dong cd kha nang tiep nhan mot cach 
binh thudng kich thich dien la nd ron van dong dtidi n lm  d dtidi diem thoat ra khdi 
ong tuy song va d cd. Nd khdng dap ting khi kich thich vao te bao sting trtidc tuy 
song, du dd cung thuoc vao nd ron van dong dudi, hay la vao nd ron van dong tren.

1.1. Ton thtfdng nd ron van dong tren

Khi cd ton thudng nd ron van dong tren, khdng cd sU thay ddi nao d nd ron van 
dong dudi va cd (nghia la d nhiing phan cd the sti dung dtidc cua dudng dan truyen 
van dong) ma nd se dan den nhiing phan ting bien doi. Do vay, loai dap ting binh 
thtidng cd the dat dUdc vdi kich thich dien mac dau doi khi day than kinh va cd
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tang tinh de kich thich (hyper—excitable) va phan ting vdi mot ciidng do dong dien 
nho hdn so vdi binh thiidng.

1.2. Ton thitdng ncf ron van dong di/di

Ton thiidng nd ron van dong dtfdi co the bao gom, hoSc la te bao stfng trtfdc tuy 
song (anterior horn cell), hoac la cac sdi cua r l than kinh (fibres of the nerve 
roots), hoac la day than kinh ngoai bien (peripheral nerves). Cac ton thtfdng xam 
hai den cac sdi than kinh cd the dtfdc phan thanh ba nhom:

• Gian doan luong than kinh (neurapraxia): ton thtfdng do mot la tinh 
trang trong dd stf bam dap hay chen ep lam cho day than kinh khdng cd kha nSng 
dan truyen xung dong bang qua vi tri ton thtfdng, nhtfng thtfdng ton khdng du 
tram trong de tao ra mot stf thoai hoa cac sdi. Neu cac phan tfng dien dtfdc thtf tai 
cd bi anh htfdng thi thu nhan dtfdc loai dap tfng binh thtfdng. Tuy nhien, neu kich 
thich dtfdc dat vao than than kinh phia tren vi tri thtfdng ton thi khdng cd dap tfng 
ttf cd.

• Thoai hoa true (axonotmesis): ton thtfdng do hai cd kha n^ng xay ra khi 
thtfdng ton tram trong hdn. Stf thoai hoa sdi true xay ra, vo cua day th in  kinh vln  
nguyen ven. Mot thi du cho loai ton thtfdng nay la liet day than kinh quay phoi 
hdp vdi gay than xtfdng canh tay. Mot khi cac sdi than kinh da bi thoai hoa, nhiing 
thay doi trong nhiing phan tfng dien se xay ra.

• Duft day than kinh (neurotmesis): ton thtfdng do ba la bao day than 
kinh va cac sdi bi clt rdi. Cac sdi phia dtfdi vung ton thtfdng bi thoai hoa gay nen 
nhiing thay doi ve phan tfng dien giong nhtf d thoai hoa true. Tuy nhien, neu day 
than kinh dtfdc may lai sdm thi mot stf tai sinh cua day than kinh cd the xay ra. 
Neu nhtf day than kinh tru bi ton thtfdng tram trong do mot vet c lt  d phia trtfdc co 
tay thi can theo ddi thtfdng ton loai nay.

Tat ca nhiing loai ton thtfdng than kinh nay cd the la mot phan hay hoan toan, 
hay cd the phoi hdp. Neu tat ca nhiing sdi than kinh cung cap cho mot cd bi thoai 
hoa, nhiing phan tfng cua mot stf mat phan bd than kinh hoan toan se dtfdc nhan 
thay, trong khi neu chi mot vai sdi thoai hoa thi phan tfng chi bieu hien thoai hoa 
mot phan.

1.3. Khiem khuyet cua tiep diem than kinh-cd

Ddi khi, giong nhtf d benh nhtfdc cd (myasthenia gravis), stf suy giam luc co cd 
chu dong la do cau true khdng hoan hao d tiep diem than kinh—cd. Nhtfng phtfdng 
phap khac vdi kich thich dien cung cap nhiing phtfdng tien thoa dang nhat de chin  
doan tinh trang nay.
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1.4. Nhtfng ton thtfdng cd

Neu ltfc co cd chu dong bi suy giam do bi suv yeu hay benh tat cua cd va neu 
nhu khong co su thoai hoa cua day than kinh van dong thi nhung phan Ung vdi 
kich thich dien thuoc dang binh thudng nhung bi giam di ve cUdng do. Khi ton 
thudng la qua tram trong do mo cd bi mat hoan toan thi se khong co dap Ung vdi 
kich thich dien. Su vang mat cua nhUng dap Ung nay co the xay ra trong nhUng 
trUdng hdp nhu co rut thieu mau (ischaemic contracture) hay trong nhting giai 
doan cuoi cua cac benh ve cd (myopathies), hay co the do sU xd hoa (fibrosis) cac cd 
khi bi mat phan bo" than kinh keo dai.

1.5. Nhtfng roi loan chtfc nang

Mat lUc cd chu y co the do liet kieu hysteria. Trong nhting trUdng hdp nhu vay, 
se khong co mot sU thay doi nao ve phan ting dien.

1.6. Nhtfng giai doan mat phan bo than kinh

Khi sdi than kinh bi ton thudng tram trong, sU thoai hoa Wallerian xay ra 6 
phia dudi vi tri thudng ton va d phia tren len den nut Ranvier gan nhat. Su thoai 
hoa toan bo co the keo dai 14 ngay. Neu day than kinh dUdc kich thich d phia dudi 
vi tri thudng ton trUdc khi sU thoai hoa xay ra, mot xung than kinh dUdc khdi phat 
v^ mot dap ting binh thUdng cua cd xuat hien. Vdi ly do nhu vay, se khdng the 
danh gia mot cach day du ve ton thUdng cho den ba tuan sau khi day than kinh bj 
nghi ngd cd ton thUdng. Trong khoang thdi gian nay, bat ky sdi than kinh nao bi 
ton thUdng tram trong se bi thoai hoa. Tuy nhien, nhting thti nghiem tien hanh 
trUdc thdi diem nay cd the cung cap nhting thong tin htiu ich.

Neu mot than (trunk) than kinh van dong binh thudng dUdc kich thich bdi mot 
ddng dien cd cUdng do thich hdp thi se cd mot sU co cua tat ca cac cd ma than than 
kinh chi phoi. Tuy nhien, neu cd sU thoai hoa cua cac sdi (fibre) than kinh thi dap 
ting nay giam hay mat va nhting thay doi trd nen ro rang ba hay bon ngav sau khi 
ton thudng. Nhting thay doi ve phan ting khi kich thich tren cd cd the nhan thay 
dUdc d tuan dau tien va nd cho biet la day than kinh dang bi thoai hoa. Du vay, 
khdng the danh gia dUdc mtic do cuoi cung cua sU thoai hoa trong khoang thdi 
gian nay. Mot phan ting cho thay cd mot sti thoai hoa mot phan chi ra rang, cd mot 
vai sdi than kinh da bi thoai hoa nhung khdng cho biet la se cd them bao nhieu sdi 
dang trong tien trinh bi thoai hoa, hay sti mat phan bd than kinh rut cuc cd trd 
thanh hoan toan hay khdng. Tuy nhien, neu phan ting cho thay co sU mat phan bo" 
than kinh toan bo thi cd the ndi la ton thudng cua day than kinh cUc ky tram 
trong. Can chu y la mot cd bi mat phan bd" than kinh (denervation) khac vdi sU 
thoai hoa (degeneration) than kinh. Khi mot day than kinh bi dtit thi phan day
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than kinh phia dudi ton thudng bi thoai hoa va cd do day than kinh do chi phoi bi 
mat phan bd than kinh. Ban than cd do roi cung bi thoai hoa

2. Dufdng bieu dien cu’dng do -  thdi gian (strength-duration curves)

Ve do thi dudng bieu dien cUdng do-thdi gian la phUdng phap thoa dang nhat 
hien nay trong thu nghiem thudng quy ve nhUng phan Ung dien khi cd ton thUOng 
day than kinh ngoai bien. Ldi diem cua phUdng phap thu nghiem nhung phan Ung 
dien la nd ddn gian. dang tin cay va cho biet ty le cua sU mat phan bd than kinh. 
Su bat ldi cua phuong phap nay la. d nhung cd ldn, chi mot ty le nao dd cac sdi cd 
the dap Ung. do vay mot hinh anh toan bo khdng dupe phan anh mot cach rd rang 
va no khdng cho biet vi tri cua thUdng ton. Tuy nhien. vi tri thUdng ton cd the xac 
dinh bang cach thu nghiem do dan truyen than kinh.

2.1. M ay

May duoc dung de ve dudng bieu dien cUdng do-thdi  gian (I/t), cung cap nhUng 
xung hinh chu nhat cd do dai xung khac nhau. Ca dang hinh xung va do dai xung 
(cdn goi la thdi gian tac dung cua xung) phai chinh xac. Do vav, can dung  loai may 
kich thich dupe thiet ke dac biet cho thu nghiem cd va may phai dUdc kiem tra 
dinh ky de bao dam la nd hoat ddng tot. Do dai xung can dung la 0.01: 0,03; 0.1;
0,3; 1; 3; 10; 30 va 100ms (mill giay).

May kich thich cd the la loai cudng do khdng doi (constant—current) hay loai 
dien the khdng doi (constant-voltage).  M ay kich thich loai cudng dd khdng doi 
dude cho la cho ra nhung ket qua chinh xac hdn, nhung may kfch thich loai dien 
the khdng doi lai lam cho ngudi benh thoai mai hdn. Su bat tien cua ca hai loai 
may cd the dude giam bdt bang cach bao dam rang, khang  trd da (skm resistance) 
cang thap cang tot.

2.2. P h tfd n g  p h a p

TrUdc khi dat cuc, khang trd da dude lam giam bdt bang each rUa bang xa 
phong vdi nUdc am va phai bao ve nhung chd da bi tray xUdc. NgUdi benh phai 
dUdc giu am. dude nang dd hoan toan va day du anh sang. Dien cUc trung tinh 
(indifferent electrode) dUdc gan vao mot ndi tien ldi. thudng la d dudng giUa cd the. 
hay tren chd bam nguyen uy cua nhom cd. dien cUc hoat dong (active electrode) 
dat d tren phan bung cd. Cd the sU dung hai dien cUc nho, moi cuc dat o mot dau 
cua bung cd. Trong trudng hop can tach biet thi dien cue hoat dong phai du nho de 
cac cd cd the dUdc kich thich rieng le tUng cd mot.

Sau khi chuan bi xong. bat may. Dau tien dung  xung kich thich dai nhat va 
tang dan cudng do cho den khi cd dude mot su co cd toi thieu. Su co cd nay co the 
nhan thay bang mat hay sd vao gan cd phu thuoc  vao co nao dang dude thu Ghi



lai cudng do (hay dien the) dong dien va giam do dai xung. Tien trinh dupe lap lai 
cho moi lan giam do dai cua xung kich thich va cUPng do dupe tang dan cho den 
khi gay kich thich cP. Do chinh xac toi da la dung thuc chat neu nhiing ket qua ghi 
nhan la chinh xac. Dieu quan trong la dien ciic hoat dong phai dupe giii dung cung 
mot vi tri trong qua trinh danh gia.

2.3. N h iin g  d u d n g  b ieu  d ien  cu d n g  d o -th d i g ia n  tieu  bieu

• Phan bo than kinh binh thitefng (normal innervation): Khi tat ca nhiing spi 
than kinh cung cap cho cP la hoan hao thi dudng bieu dien I/t cd dac diem hinh 
dang cua mot cP cd phan bo than kinh binh thudng (hinh 10.5). Dudng bieu dien cd 
hinh dac thu nay la do khi thdi gian tac dung cua cac xung dai thi cudng do cua 
cac xung can de tao dupe dap Ung la giong nhau; trong khi nhung xung ngan hon 
thi can cUPng do cao hon mdi khi rut ngan dan thdi gian. Diem qua dd dudng bieu 
dien bat dau di len la khdng giong nhau, nhUng thong thudng la nam trong 
khoang 1ms cho may kich thich loai cudng do khdng doi, va 0,1ms cho may loai 
dien the khdng doi.

m illisec  m illisec

Hinh 10.5. Dudng bieu dien cudng do-thdi gian cua mot co co phan bo than kinh binh thudng

• Mat phan bd than kinh hoan toan (complete denervation): Khi tat ca nhting 
spi than kinh cung cap cho cP bi thoai hoa thi dudng bieu dien I/t bieu thi dac diem 
cua mot sU mat phan bd than kinh hoan toan (hinh 10.6). V d i tat ca nhung xung cd 
thdi gian la 100ms hay it hpn thi cUPng do kich thich phai dupe tang len cho moi 
lan giam thdi gian va khdng cd mot dap ting nao cho nhting xung cd thdi gian qua 
ngan. Do vay, dudng bieu dien dung dting va lech nhieu ve ben phai so vdi cP dupe 
phan bo than kinh binh thudng.



Hinh 10.6. Dudng bieu dien cudng do-thdi gian cua mot cd mat phan bo than kinh hoan toan

• Mat phan bo than kinh mot phan (partial denervation): Khi mot vai sdi 
than kinh cung cap cho cd bi thoai hoa trong khi nhiing sdi khac con nguyen ven, 
tinh chat cua dudng bieu diin cho thay sU thoai hoa mot phan (hinh 10.7). Nhiing 
xung dai kich thich ca nhting sdi cd co phan bo than kinh lan mat phan bo than 
kinh. Vi the, sii co rut cd dat dtfdc vdi kich thich co ctfdng do thap. Khi do rong 
xung ngan hdn, nhting sdi cd mat phan bo than kinh dap ting kho hdn, vi the doi 
hoi mot xung phai manh hdn de tao ra dupe mot sii co rut cd co the nhan biet dupe, 
va dudng bieu dien dung dting giong nhu d cd mat phan bo" than kinh. Vdi nhting 
kich thich co thdi gian ngan hdn, nhting sdi cd co phan bo than kinh dap ting vdi 
kich thich co ctfdng do thap hdn so vdi doi hoi cho nhting sdi mat phan bo than 
kinh, vi the stf co cua nhting spi co mat phan bo than kinh la khong dat dupe va 
phan nay cua dtfPng bieu dien tUPng tu nhtf P cP mat phan bo than kinh. Nhu the, 
phan phia ben tay phai cua dtfPng bieu dien tUPng dong vdi cP mat phan bo than 
kinh, phan phia ben tay trai co dang thtfc giong nhtf cua cP co phan bo than kinh, 
va cho gap goc thay P diem ma hai dUPng bieu dien gap nhau.

Hinh dang cua dtfPng bieu dien cho biet ty le cua stf mat phan bo than kinh. 
Neu co mot so ltfdng ldn spi cp bi mat phan bo" than kinh, dtfPng bieu dien dung 
dting len va mot phan ldn ctia dtfPng bieu dien co dang thtfc nhtf cua cp mat phan 
bo than kinh hoan toan (hinh 10.8a). Neu phan ldn spi cP co phan bd than kinh. 
dtfPng bieu dien thap hpn va phang hPn va co dang thtic gan giong vdi cd co phan 
bd than kinh hoan toan (hinh 10.8b).
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Hinh 10.7. Dudng bieu di§n cudng do-thdi gian cua mot cd mat phan bo than kinh mot phan

millisec

Hinh 10.8. Outing bieu d iln  ci/dng do-thdi gian cua mot cd mat phan bo than kinh mot phan; 
cho thay nhCfng muc do khac nhau cua s ii mat phan bo than kinh

Mot dau hieu sdm ve stf phuc hoi cua day than kinh chi phoi cho cd co the la stf 
thay doi hinh dang cua dtfdng bieu dien I/t. Diem gap goc co d dtfdng bieu dien va 
giong nhtf qua trinh tai phan bo' than kinh (re-inervation), dtfdng bieu diln ha 
thap xuong va lech ve ben trai (hinh 10.9). Ngtfdc lai, mat phan bo than kinh tang  
tien (progressive denervation) bieu hien bang stf xuat hien gap goc, gia tang do doc 
va dich chuyen dtfdng bieu dien qua ben phai.
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Thdi gian (ms)

Hinh 10.9. Dudng bieu dien cudng do-thdi gian cua cd dang ngon ut trong qua trinh hoi phuc 
cua mot ton thudng day than kinh tru; 40, 70, 139. va 280 ngay sau khi may noi day than kinh Tat 
ca moi dau hieu cua mot su tai phan bo than kinh tang tien dUdc bieu thi tren dudng bieu d iin  dich 

chuyen dan ve ben trai. giam dan do doc, va phat trien cac cho gap goc (Wynn Parry 1981)

3. Nhting thti nghiem khac ve cac phan ting dien

Co nhiing phtfdng phap khac dung de thtf nghiem cac phan Ung dien da dude 
dung trtfdc day va hien nay khong con dtfdc dung pho bien. Nhiing nguyen tac cua 
mot vai thtf nghiem do se dtfdc de cap dtfdi day, di cung vdi ly do vi sao hien nay 
nhiing ket qua cua no khong con dtfdc quan tam mot cach thoa dang.

3.1. N gtfd n g  k ic h  th ich  cd  (R h eo b a s e )

Ngtfdng kich thich cd la cudng do dong dien nho nhat tao ra mot su co cd neu 
kich thich co thdi gian tac dung khong han che (infinite duration), trong thuc te. 
ngudi ta sii dung mot xung dien dai 100ms (0.1s). Trong trtfdng hdp mat phan bo
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than kinh, rheobase co the thap hdn so vdi cd co phan bo than kinh va chung 
thudng tang khi khdi dau stf tai phan bo" than kinh. Tuy nhien, nhiing thay doi 
nay khong co kha nang dtf bao mot cach hiiu hieu de trd thanh la nhung hUdng 
din dang tin cay. Rheobase thay doi mot cach dang ke d nhiing cd khac nhau va 
tuy theo nhiet do va khang trd da, trong khi mot stf gia tang co the la do stf xd hoa 
cua cd.

3.2. Thdi tr i (C h ro n a x ie )

Thdi tri la thdi gian ngan nhat cua mot xung kich thich tao ra dtfdc mot dap 
ling vdi ctfdng do bang hai lan rheobase. Chronaxie cua mot cd co phan bo than 
kinh ngan hon mot cach ro ret so vdi cd mat phan bo than kinh. Khi dung kich 
thich loai dien the khong doi, chronaxie cua cd co phan bo" than kinh ngan hdn 1ms 
trong khi cua cd mat phan bo" than kinh lai dai hdn 1ms. Vdi kich thich loai cUdng 
do khong doi, tri so" cao hdn nhtfng van co mot sii tudng quan giong nhtf vay gitfa 
hai loai cd. Chronaxie khong phai la mot phUdng phap thoa dang de thu nghiem 
nhiing phan tfng dien khi stf thoai hoa mot phan khong dtfdc bieu thi mot cach ro 
rang. Chronaxie la trang thai vUdt troi cua nhiing sdi cd, vi du chronaxie cua mot 
cd con 25% so sdi co phan bo than kinh thi cung giong nhu chronaxie cua cd mat 
phan bo" than kinh hoan toan.

TI/ LI/ONG GIA

Cau hoi ltfa chon (Khoanh tron vao chtf cai dau cau tra lcfi dung nhat)
1. Day than kinh d trang thai nghi se co sU

A. tich dien dUdng d phia ngoai va tich dien am d phia trong mang nhan.
B. tich dien dudng d phia ngoai va tich dien am d phia trong mang te bao.

C. tich dien am d phia ngoai va tich dien dudng d phia trong mang nhan.

D. tich dien am d phia ngoai va tich dien dUdng d phia trong mang te bao.

2. C) trang thai nghi, mang te bao khong cho

A. ion kali di qua.

B. ion natri di qua.

C. ion calci di qua.

D. ion clo di qua.

3. Khi ion sodium di ttf ngoai vao ben trong te bao, no se tao ra hien tUdng

A. phan cuc.

B. dao ctfc.
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C. khu ciic.

D. tai phan ciic.

4. Khi ion sodium dUdc bdm tii ben trong te bao ra ben ngoai. no se tao ra 

hien tudng

A. phan cUc.

B. dao cUc.

C. khu ciic.

D. tai phan ciic.

5. Trang thai nghi cua te bao la trang thai

A. phan ciic.

B. dao cUc.

C. khu ciic.

D. tai phan cUc.

6. Mot kich thich dien dua vao cd con chi phoi than kinh se co dap Ung toi 
da khi
A. diem kich thich dat cf cho bam nguyen uy cua cd.

B. diem kich thich dat d bung cd.

C. diem kich thich dat d diem bam tan cua cd.

D. diem kich thich dat d diem van dong cua cd.

7. Ton thUdng nd ron van dong du6i la khi ton thUdng d

A. te bao sUng trUcfc tuy song.

B. hanh nao.

C. cau nao.

D. tieu nao.

8. Gian doan luong than kinh la tinh trang trong do

A. xung than kinh co the dan truyen qua vi tri bi ton thudng. nhung chua co 
sii thoai hoa cac sdi.

B. xung than kinh khong co kha nang dan truyen qua vi tri bi ton thudng. 
mac du chUa co sii thoai hoa cac sdi.

C. xung than kinh co the dan truyen qua vi tri bi ton thudng. mac du cac sdi 

da co sU thoai hoa.

D. xung than kinh khong co kha nang dan truyen qua vi tri bi thudng ton 

va cac sdi da bat dau co su thoai hoa.
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9. Thoai hoa true la tinh trang

A. spi true bi thoai hoa nhtfng vo cua day than kinh van nguyen ven.

B. sdi true bi thoai hoa va vo cua day than kinh bi keo gian.

C. sdi true bi thoai hoa va bao day th&n kinh bi ntft gay.

D. spi true bi thoai hoa khi bao day than kinh va cac spi bi cat rdi.

10. Khi cP bi yeu, va phan tfng vdi kich thich dien thuoc dang binh thtfPng thi 

nguyen nhan la

A. ton thtfPng cd.

B. gian doan luong than kinh.

C. khiem khuyet cua tiep diem than kinh-cp.

D. thoai hoa true.

11. Khi sdi than kinh bi ton thtfdng tram trong thi

A. stf thoai hoa Wallerian xay ra d phia dtfdi vj tri thtfdng ton, xuong den 
nut Ranvier thtf nhat.

B. stf thoai hoa Wallerian xay ra d phia dtfdi vi tri thtfdng ton va phia tren 
len den nut Ranvier thtf nhat.

C. stf thoai hoa Wallerian xay ra d phia tren vi tri thtfdng ton, keo dai 
xuong phia dtfdi den nut Ranvier thtf nhat.

D. stf thoai hoa Wallerian xay ra d phia tren vi tri thtfdng ton cho den nut 
Ranvier gan nhat d phia tren.

12. Khi day than kinh bi ton thtfdng tram trong, stf thoai hoa toan bo co the 
keo dai

A. 5 ngay.

B. 7 ngay.

C. 10 ngay.

D. 14 ngay.

13. Khi nghi ngd mot day than kinh bi ton thtfPng, de danh gia mot cach day 

du ve thtfPng ton thi chan doan dien nen thtfc hien

A. sau 1 tuan.

B. sau 10 ngay.

C. sau 2 tuan.

D. sau 3 tuan.
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14. Dtfdng bieu dien ctfdng do -  thdi gian

A. co ldi diem la ddn gian va dang tin cay.

B. co dieu bat ldi la khong cho biet dtfdc ty le cua stf m^'t phan bo than kinh.

C. co ldi diem la di dang xac. dinh dtfdc vi tri thtfdng ton.

D. co dieu bat ldi la kho thtfc hien.

15. Dac tinh cua may kich thich dien la

A. may loai ctfdng do khong doi cho ket qua chinh xac va tao cam giac 
thoai mai.

B. may loai dien the khong doi cho ket qua chinh xac va tao cam giac 
thoai mai.

C. may loai ctfdng do khong doi cho ket qua chinh xac nhtfng cam giac 
khong thoai mai.

D. may loai dien the khong doi it dung vi ket qua khong chinh xac va it 
thoai mai

16. Dtfdng bieu dien I/t cua mat phan bo than kinh hoan toan se

A. ha thap xuong va lech ve ben trai.

B. ha thap xuong va lech ve ben phai.

C. dtfng dtfng va lech ve ben trai.

D. dtfng dtfng va lech ve ben phai.

17. Khi day than kinh co dau hieu hoi phuc thi dtfdng bieu dien I/t se

A. ha thap xuong va lech ve ben trai.

B. ha thap xuong va lech ve ben phai.

C. dtfng dtfng va lech ve ben trai.

D. dtfng dtfng va lech ve ben phai.

18. Tren dtfdng bieu dien I/t, neu co diem gap goc thi no cho biet la

A. mat phan bo" than kinh hoan toan.

B. mat phan bo than kinh mot phan.

C. phan bo than kinh binh thtfdng.

D. phan bo than kinh binh thtfdng nhtfng bi gian doan luong than kinh.
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Bai 11 

DIEN GIAT• •

I. DAI ClfONG

Dien giat la kich thich dau ddn cac day than kinh cam giac do stf dong mcf dot 
ngot hay thay doi ctfdng do dong dien qua cd the. Day than kinh van dong cung co 
the bi kich thich gay nen co cd. Ctfdng do dong dien cang ldn, dien giat cang nang. 
Theo dinh luat Ohm, ctfdng do dong dien phu thuoc vao stfc dien dong va dien trd.

hay

V = RI

1 = V /R

trong do

V : sue dien dong 
R : dien  tra
I: c irang do dong dien

Stfc dien dong cang ldn, ctfdng do dong dien cang ldn. Do do, stfc dien dong 
dung cho benh nhan khong dtfdc qua mtfc toi da cho phep. Dien trd cang cao lam 
giam ctidng do dong dien, nen da am Udt de bi giat va giat nang hdn da kho.

Su tram trong cua dien giat con phu thuoc vao dudng dan truyen. Mot dong 
dien manh di qua dau, co, tim hay toan cd the co the gay tti vong. Dien giat gay ra 
bdi dong xoay chieu thtidng tram trong hdn dong mot chieu vi cUdng do thay doi 
lien tuc. Do vay, no tao ra mot kich thich cam giac manh hdn va no cung gay co cd 
dang uon van lam nan nhan khong the thoat ra khoi vat din  dien dUdc.
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II. HAU quA vA c a p  cQu d i e n  g i a t

1. Hau qua cua dien giat

Trong trtfdng hdp nhe, nan nhan co the hoang sd va met la nhtfng khong mat y 
thtfc. Bi giat nang hdn se co ha huyet ap va co the mat y thtfc. Trong nhtfng trUdng 
hdp rat nang, nan nhan bi ngting thd va co the di kem vdi ngting tim do rung that. 
Ngting thd bieu hien bang stf mat ctf dong ho hap va tim tai. Ngtfng tim dtfdc ghi 
nhan bang ctf dong ho hap mat hay roi loan bat thtfdng, mach bat d dong mach 
canh khong co va gian dong ttf.

2. Cap cufu khi bi dien giat

2.1. K h i bi d ien  g ia t , trtfdc het phai lam gian doan stf tiep xuc gitfa nan nhan va 
nguon dien. Doi vdi dong xoay chieu, can tat ngay dong. Nhtfng d dong dien mot 
chieu khong doi, ctfdng do ha ttf ttf, vi mot stf cat dot ngot dong dien gav nen giat 
lan thtf hai. Neu khong co nut ngat dong, nan nhan can phai dtfdc keo ra khoi chat 
dan dien. Ngtfdi cap ctiu can can than de tranh dien giat bang cach tiep xuc vdi 
nan nhan qua mot ldp cach dien day.

2.2. K h i bi d ien  g ia t  nh e, cho nan nhan nam nghi va tran an. Co the cho uong 
ntfdc, nhtfng khong dung ntf6c nong, vi co the gay gian mach va do mo hoi. vdi hau 
qua xa hdn la lam ha huyet ap. Trong trtfdng hdp nang, dat nan nhan nam. cdi bo 
quan ao chat de stf thong khi dtfdc de dang. Mot stf stfdi nong qua dang la khong 
can thiet. Neu nan nhan bat tinh, khong cho uong gi ca va phai mdi bac si den 
ngay. Neu ngtfng ho hap, phai lam thong dtfdng ho hap va tien hanh ngay ho hap 
nhan tao mot cach khan trUdng. Xoa bop tim ngoai long ngtfc dtfdc thtfc hien khi co 
ngtfng tim.

III. CAC NGUYEN NHAN VA CACH DE PHONG DIEN GIAT KHI DIEU TRj
*>

1. Do thay doi ciidng do dong dien

Trong dieu tri, dien giat la hau qua cua mot stf thay doi dot ngot ctfdng do 
dong dien. O dong dien mot chieu hay th a p  tan, dieu nay xay ra khi:

-  Dong mach ma nut ctfdng do khong d vi tri so' khong.

-  Khong du thdi gian lam nong may.

-  Nut dieu chinh ctfdng do xoay chieu khong deu.

-  Do benh nhan cham vao phan hd cua mach dien.

-  V6i dong dien mot chieu, ngtfng dot ngot dong dien cung gay giat.
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Cach phdng tranh
De tranh tinh trang bi dien giat do stf thay doi dot ngot ctfdng do ddng dien, ta 

cln  phai:

-  Thtf may dieu tri trtfdc khi dung, va

-  Kiem tra cac nut phai d vi tri so khong trUdc khi bat may.

-  Lam nong may trtfdc khi dieu tri, va

-  Dieu chinh nut ctfdng do ttf ttf.

-  Benh nhan khong dtfdc cham vao bo phan dien va may cdn dtfdc kiem tra 
dinh ky deu dan.

2. Giat cham dat

Dien giat cung xay ra khi cd the tao thanh vat noi tiep gitfa day nong va dat 
lam khep kin mach dien. Dieu nay dtfdc goi la giat do cham dat (earth shock). 
Trtfdng hdp cham dat co the xay ra bang nhieu cach nhu khi dieu tri vdi dong dien 
khong cach dat (earthed circuit) ma benh nhan cham tay vao ong ntfdc, hay ky 
thuat vien trong khi cam dien ctfc noi vdi day nong ma lai cham vao bo phan may 
noi vdi day dat. Cham dat cung xay ra neu ky thuat vien dtfng tren da am ma 
cham vao bo phan may khong co day dat, nhtfng lai dang tiep xuc vdi day nong.

-----------------------------------------------------------------— — -  -  —  ■ —  - ■ ■ ■■ ■■ ■■■—  ■ day nong

>
May dien tri lieu <>

- ■ — ■ -----1—  -  . .i day nguoi

dat

Hinh 11.1. Mach dien khong cach dat (earthed circuit)

Cach phdng tranh

De de phong cac trtfdng hdp cham dat, phong dien tri lieu phai dUdc bo tri de 
han che toi da stf cham dat khi tiep xuc vdi may.

-  Ong ntfdc phai ngoai tam tay cua benh nhan khi dang tri lieu.

-  Nen nha dtfdc lam bang chat cach dien va gitf khd, hoac trai nen bang mot 
ldp cao su hay nhtfa.

-  Nut ngat dien va cau chi dat d day nong de neu ctfdng do tang dot ngot thi 
cau chi se chav va lam ngat dong.
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-  Cac bo phan kim loai cua vo may phai dupe noi dat.

-  Benh nhan khong dtfdc cham vao may trong khi dieu tri.

-  Can het stfc than trong khi dieu tri dien trong bon ntfdc, vi stf noi tiep d&t 
trong cac trtfdng hdp rat de dang, do stf ro ri ma ta khong chu y den.

-  Cac dong dien dung de dieu tri cho benh nhan luon luon phai dtfdc cach dat 
va hau het cac thiet bi dien hien dai deu cung cap cac dong dien da cach dat 
(earth-free circuit).

dong thi/ cap May dien 
tri lieu

Hinh 11.2. Mach dien cach dat (earthed circuit)

TI/ Ll/ONG GIA

Cau hoi ltfa chon (Khoanh tron vao chtf cai dau cau tra ldi dung nhat)
1. Mtfc do nguy hiem cua dien giat khi dieu tri la

A. dong dien mot chieu nguy hiem hdn dong dien xoay chieu.

B. dien trd da cang 16n, dien giat cang nang.

C. ctfdng do dong dien cang 16n, dien giat cang nang.

D. dien the dong dien cang nho, dien giat cang nang.

2. De de phong dien giat trong dieu tri dien

A. chi dtfdc md may khi nut ctfdng do da dtfdc dieu chinh den ctfdng do 
cho phep.

B. vat dem dtf6i dien ctfc phai vat that kho de tranh tinh trang giam dien 
trd da.

C. nut dieu chinh ctfdng dd phai xoay ttf ttf.

D. khong dtfdc mang cac vat kim loai nhtf dong ho, chia khoa trong ngtfdi.
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3. Dien giat do dong xoay chieu gay nen tram trong hdn vi no

A. gay co cd dang uon van.

B. kich thich day than kinh cam giac manh hdn.

C. lam co mach to&n than.

D. kich thich len he than kinh trung Udng.

4. Khi gap mot ngtfdi bi dien giat, dieu can lam ngay va lam trtfdc tien la:

A. lam gian doan stf tiep xuc gitfa nan nhan va nguon dien.

B. ho hap nhan tao va xoa bop tim ngoai long ngtfc.

C. goi ngay xe cap ctfu.

D. Om ngay nan nhan de keo ra khoi nguon dien.

5. De tranh tinh trang giat do cham dat, thi

A. cau chi phai dtfdc dat d day nguoi.

B. ong ntfdc bang kim loai phai dtfdc sdn phu cach dien.

C. vo boc cua may phai dtfdc phu kin bang chat cach dien.

D. nen nha dtfdc trai bang mot ldp cao su hay nhtfa.

6. Phong dien tri lieu nen dtfdc lot go nham

A. lam cho phong dieu tri dtfdc thoang mat.

B. de phong ngtfdi benh bi trtfdt nga.

C. tranh tiep xuc trtfc tiep vdi dat.

D. lam cho phong dieu tri dtfdc sach se.
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DAP AN 1VLI/0NC CIA

Bai 1. NANG Ll/ONG BLfC XA VA CAC DjNH LUAT

1. B

2. D

3. A

4. C

5. D

6. C

7. B

8. C

9. C

10. A

11. A

12. C

Bai 2. TIA HONG NGOAI

1. B

2. A

3. A

4. B

5. A

6. B

7. D

8. C

9. C

10. C

11. B
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12. A

13. A

14. D

15. C

16. C

17. D

18. C

19. A

20. B

Bai 3. TIA T l( NGOAI

1 .C

2. A

3. C

4. D

5. A

6. C

7. D

8. C

9. A

10. C

11. B

12. B

13. D

14. A

15. C

Bai 4. SIEU AM TRj LIEU

l .B  

l . C

3. B
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4. B

5. C

6. B

7. A

8. B

9. D

10. B

11. A

12. A

13. C

14. D

15. B

16. A

Bai 5. KfCH THfCH DIEN THAN KINH -  CO

1 .D

2. B

3. A

4. D

5. A

6. D

7 .D

8. D

9. B

10. B

11. B

12. D

13. A

14. D

15. C
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Bai 6. DONG CAO TAN -  THAU NHIET SONG NGAN

1. B

2. B

3. C

4. C

5. A

6. D

7. D

8. C

9. A

10. A

11. C

12. A

13. A

14. C

15. B

Bai 7. CAC DONG DIEN GlAM DAU

1. A

2. C

3. A

4. D

5. C

6. B

7. A

8. A

9. D

10. C

11. C

12. C
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13. D

14. A

15. A

Bai 8. DONG GANVANIC

1 .C

2. D

3. A

4. C

5. B

6. C

7. A

8. C

9. A

10. D

11. A

12. D

Bai 9. LASER TRONG VAT LY TRj LIEU

1. D

2. A

3. A

4. D

5. D

6. C

7. B

8. C

9. A

10. D
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Bai 10. CHXN DOAN DIEN

1. B

2. B

3. B

4. D

5. A

6. D

7. A

8. B

9. A

10. A

11. B

12. D

13. D

14. A

15. C

16. D

17. A

18. B

Bai 11. DIEN GIAT

1 .C

2. C

3. A

4. A

5. D

6. C
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Chiu track nhiem xuat ban:
Chu tjch HDQT kiem Tdng Giam  d<5c NGO  T R A N  A I 

Pho Tdng Giam d<5c kiem Tdng bi£n tap N G U Y E N  Q U Y  TH AO

To chuc ban thao va chiu trach nhiem noi dung:

Pho Tdng bien tap NGO  ANH  T U Y E T  

Giam  ddc C6ng ty CP Sach D H -D N  NGO  THI TH A N H  BIN H

Bien tap va si/a ban in:

B S. V U  THI BIN H  -  PH AM  THI HO NG PH UC

Trinh bay bia:

DINH X U A N  D U N G

Che ban:

HA TH A I LINH



C A C  PH lfON G THLTC DIEU TRj BANG VAT LI

(DONG CHO DAO TAO CAO DANG NGANH VAT l_Y TRI. U $U /PH U C  HOI CHl/C NANG)

Ma so: 7K861Y0 -  DAI

In 1.000 ban (QD : 45), khd 19 x 27 cm. In tai Cong ty Co phan In Phuc Yen.

Oia c h i: Oi/dng Tran Phu, thi xa Phuc Yen, VTnh Phuc.

So OKKH xuat ban : 805 -  2010/CXB/21 -  1301/GD.

In xong va nop luu chieu thang 9 n3m 2010.
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