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Question 1
CAU HOI 1



In cardiology, we use ejection fraction to
classify heart failure, guide treatment and to
assess the prognosis.

Trong tim mach, ching ta thuong dung phan
suat tong mau d€ phan do suy tim, hudéng dan
di€u tr1 va danh g1 tién luong



One Patient is Dying and One patient Can Farm 500 Acres of
Corn a Year Both Patients have an Ejection Fraction of 30%o.

Mot bénh nhén siap chét va mot ngwoi c6 thé cay 500 méu
rudéng bip mét nim déu cé phan suat tong mau nhw nhau
30%




How can we explain the level of activities of
patient with ejection fraction of 30%?
Lam sao dé giai thich kha nang van dong tot vdi
phan suat tong mau 30%?




Question 1
CAUHOI 1



Hinh anh giong mau
chay tir nghién ciru huyét
dong hoc qua may tinh
cua Khoa Toan, PH New
York. Nguoi ta dung
may tinh dé nghién ctru
va tai hién giong mau
chay

http://math.nyu.edu/~mcqueen/Public
/second_order/index.html



Trong ky tam trowong, mau di vao tir bén phai cua
that trai. Trong ky tam thu, mau di ra tw bén trai cua
that trai




Dwong nhw c¢6 mot bire thanh & giira that trai
de phan cach luong mau vao va luong mau ra




Ban d6 van toc luong mau trong that trai binh thuong trén siéu am
2D: d6 day nhanh & ky tdm truong sém, (B) d6 day cham & cudi ky
tam truong, (C) tong mau trong ky tam thu va (D) gidn dong thé .
Vector chi hudng va toc do dugec ma hoa theo cot mau (m/s).
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Nhin k§ vao chiéu cta luéng mau: (A) ludng mau di vao trong ky tAm
thu sém, (B) Ludng mau di ra tir dudi van 2 14 dén dudi van DPMC &
cudi ky tam truong, (C) tong mau trong ky tdm thu va (D) gidn dong

thé tich va khong co dich chuyén luong mau

m/s

0.8
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Trong ky tAm truong, luong mau dudi van PMC dung lai va trong
ky tdm thu, ludng mau duéi van 2 14 dtng lai. VI SAO BiEU NAY
XAY RA trong tim chi c6 mdt buong?
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FIRST CONCEPT KHAI NIEM THU 1 Trong ky tim

truong, 2 1a van 2 1a tach khoi nhau. Cung vai cot co tru

va thirng gan, tao thanh myt buong maéi (buong mau vao
A (inflow compartment A) dé nhan mau tir nhi trai

Normal Heart (Diastole)




KHAI NiEM 1 (2) Cudi ky
tam trwong, hai tru co dich
sat vao nhau dé 1am buong A
(compartment A) bién mat,
nhip vao buong B v6i muc
dich tao mot budng B 16n
hon






NHAN XET 2



Khac véi tinh chat vat 1y ctia luong
nudc chay trong khong gian mo
nhu song hay thac nuéc, ludong
mau trong hé thong tim mach 1a
mot luong chat 16ng lién tuc
(continuous flow of liguid mass)
va dugc diéu chinh (governed) bai
nhitng qui luét vé thuy dong hoc va
dinh luat bao toan (conservation
law)


http://wallpaper-desktop.ru/watch.php?image=http://xn--80aqafcrtq.cc/img/1/5/5/15536.jpg&get_title= Beautiful forest waterfall wallpaper for your computer., Wallpapers - SIZE: 1600x1200px

The mass of blood moves according to the
fluid—structure interaction phenomenon
which is defined as the interaction of some
movable or deformable structure with an
Internal or surrounding fluid flow.

Khoi mau dich chuyén, tuy theo
twong tac gitta dich thé - cau tric
duoc dinh nghia la mtrc do twong
tac ctia nhirng cau tric dich
chuyen duoc hay nhu'ng cau trac
c6 thé doi dang v&i luong mau
bén trong hay chung quanh no.



Right Atrium

Right Ventricle

Do d6, khoi mau lap day
khoang trong bén trong ctia
hé tim mach két hop vo1 he
tim mach, tao nén mot thuc
thé co thé hoc duy nhat trong
moi twong tac voi cac mo va
mo1 trrong chung quanh




Trong thuc thé, chung ta
khong thay ludng mau binh
thuong ma khong trong DM
hay TM. Chung ta cting khong
thay mach mau ndo ma khong
cO mau bén trong



KHAI NiEM 3: C6 2 tam that
qui wéc: That trai va that phai.
PM chii 1a tim that thi 3 diéu
hoa lwong mau tong ra tir that
trai.

PM phoi 1a tim that thi 4 diéu
hoa lwong mau ra vao tim that
phai


http://images.search.yahoo.com/r/_ylt=A0PDoTFmEVJPoH0AHrqjzbkF;_ylu=X3oDMTBpcGszamw0BHNlYwNmcC1pbWcEc2xrA2ltZw--/SIG=13ckt6pb3/EXP=1330807270/**http:/www.niaaa.nih.gov/Resources/GraphicsGallery/CardiovascularSystem/Pages/269f1.aspx

From the 2 above concepts, diastolic dysfunction is
defined as overwhelmed capacity of the receiving
function of compartment A. This failure causes
back up of blood In the left atrium and pulmonary
Veins.

Tir hai khai niém trén, roi loan chirc ning tim
troeong duwoc dinh nghia 1a sy giam Kha nang
nhian mau ciia khoang mau A. Dan dén trao
ngwoc mau 1én nhi trai va tinh mach phoi



NHAN XET 3



(a) E wave (b) End diastole

(c) Late systole (d) End systole
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The flow 1s shown along the long-axis view of the
left ventricle during the (A) early diastole, (B) late
diastole, and (C) ejection phases of the cardiac cycle




Connecting the Dots: During Diastole, With a
Negative Pressure Gradient, the Flow
Accelerates, while in Systole, the Flow

Decelerates or Reverses Direction

Fig. 1.4 A fluid particle Megative pressure gradient Posilive pressure gradient

accelerates in presence of a {favourable, acceleration) (adverse, deceleration)

negative pressure gradient
Uleft picture) and decelerates
in presence of an adverse

pressure gradient










NHAN XET 4



What does compartment A do In the process of increasing stroke volume?
That trai phan ung nhu thé nao khi c6 nhu cau ting cung
luong tim? Bang cach ting nhip tim va co bop tam thu.
Khoang mau A 1am gi dé ting thé tich phut?




As the compartment A is formed by the 2 mitral valve leaflets, the two
papillary muscles and the network of chordae tendinae, the compartment A has
no genetic make-up to for enlargement or hypertrophy. So dilation of the
compartment A Is very minimal

Vi khoang mau A duogc hinh thanh tir 2 14 van 2 1a, hai tru
co va thung gan, n6 khong co co che di truyen dé thé phi
dai hay 16n ra. Cho nén, su gian no cua khoang mau A rat
l1a nho be




O bénh co tim gidn nd, khi khoang mau B rat 16n, khoang
mau A van nhd, khong thay doi thé tich, ngay ca khi nhi
trail Ion ra

Heart with
Normal heart dilated cardiomyopathy




1. Why are there so many vortices
In the cardiovascular system?

2. Why the blood flow is pulsatile and
Intermittent? Patients with LVAD have no

systolic and diastolic pressure variation.












Compatment A is a virtual chamber and only exist in diastole
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