Open Lab Cardiovascular Review

D.HAMMOUDI, MD
Prince George community college

Tutoring Center Lago

“ '0

PRINCE GEORGES
COMMUNITY COLLECE

Anatom y Lab Review - Danil Hammou di, MD



Formulas
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A. Cardiac output: The volume of blood pumped per minute by each ventricle.
B. Cardiac rate: Pumping ability of the heart in beats per minute.
C. Stroke volume: Volume of blood ejected from heart per heart beat

D. Cardiac output equation: cardiac output (mL/min) = cardiac rate (bpm) x stroke volume (mL/beat)
E. End-systolic volume (ESV) is the volume of blood in a ventricle at the end of contraction, or systole, and the beginning

of filling, or diastole.
F. End-diastolic volume is the amount of blood that is in the ventricles before the heart contracts

G. Ejection fraction (EF) is a measurement, expressed as a percentage, of how much blood the left ventricle pumps out
with each contraction.
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Stroke volume, Cardiac

output and heart sounds

1. Cardiac output - the volume of blood pumped
from each ventricle per minute:

CO SV X HR

cardiac output = stroke volume X heart rate
(ml/minute) (ml/beat) (beats/min)
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Cardiac out put [CO]= heart rate x SV
CO=SVxHR]

Cardiac ouput = SV x pulse rate
-------------- = L/mn

Pulse pressure :120/80= 120-80 = 40mmhg

VO,

CO =
Ca, _ C’U
CcoO = cardiac
output
VO _2 = oxygen

consumption in ml of pure
gaseous oxygen per minute

C a = oxygen
content of arterial blood
Cyv = oxygen

content of mixed venous
blood

SV [stroke volume] = CO/HR =cardiac out put/ heart rtate
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HR, . =220 -age  65% intensity: (220 - (age = 40)) * 0.65 - 117 bpm
85% intensity: (220 - (age = 40)) * 0.85 - 153 bpm
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PP =5V/2 PULSE PRESSURE =STROKE VOLUME/2

SV=PPX2 Stroke Volume=EDV-ESV

Pulse pressure :120/80= 120-80 = 40mmhg

PP = 3(MP — DP)
DP [DIASTOLOC PRESSURE] = SP — PP [SYSTOLIC PRESSURE]-PULSE PRESSURE

MP [MEAN BLOOD PRESSURE]= DP + %PP =
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Mean Arterial Pressure

Mean Arterial Pressure (MAP)
Range = 70 —- 1710 mmHg

The average pressure of the arteries

MAP = (2 x DBP) + SBP
3

MAP is multiplied by 2 because diastolic phase
lasts longer than the systolic phase

If B/P 120/75, then MAP =
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Maintanence of Mean Arterial Pressure

T Sympathetic activity

B1 receptor al receptor
- T Heart rate - Vasoconstriction
- T Contractility

Baroreceptors sense
1l mean arterial pressure

L

T Cardiac output
T Total peripheral resistance

L

1 Mean arterial pressure ( T Mean arterial pressure j

T Renin-angiotensin system
(Kidneys):
response to | arterial pressure

Mean arterial pressure = Cardiac output x Total peripheral resistance
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O = GO — BT stroke volume

SO = N4 SRS end diastolic volume

EEF. _ EE'F a SF end systolic volume



% CHANGE IN CO =CO AFTER EXERCISE —CO REST
X 100

CO AT REST

Ejection Fraction (EF) = (SV / EDV) x 100%

Normal EF is 0.5-0.75
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end-diastolic volume (EDV)

end-systolic volume (ESV)

stroke volume (SV)

ejection fraction (E;)

heart rate (HR)

cardiac output (CO)

120 ml

50 ml

70 ml

58%

70 bpm

4.9 L/minute

65 - 240 ml

16 - 143 ml

55-100 ml

55 to 70%

60 to 100 bpm

4.0 - 8.0 L/min



EXERCISES
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What is the effect of a sudden decrease in blood pressure on heart rate and stroke volume?

What is the effect of a sudden increase in blood pressure on heart rate?

What is the effect of a sudden increase in blood pressure on stroke volume?

What is the effect of a sudden drop in blood volume on heart rate and stroke volume?

What is the effect of an increase in calcium on heart rate and stroke volume?



What is the effect of a sudden decrease in blood pressure on heart rate and stroke volume?
What is the effect of a sudden increase in blood pressure on heart rate?

What is the effect of a sudden increase in blood pressure on stroke volume?

What is the effect of a sudden drop in blood volume on heart rate and stroke volume?
What is the effect of an increase in calcium on heart rate and stroke volume?

If there is a sudden drop in blood pressure, there is less venous return and stroke volume decreases. Heart rate
increases due to increased sympathetic activity and cardiac output is maintained as a result.

Get less sympathetic activity so heart rate decreases.

High pressure in the arteries leaving the heart causes a decreased stroke volume since the semilunar valve opens only
when pressure in the ventricle exceeds pressure in the arteries leaving the heart.

A drop in blood volume decreases blood pressure which increases sympathetic activity, causing an increase in heart
rate. Since there is less blood, stroke volume decreases.

Increased calcium increases the number and force of contractions, increasing both heart rate and stroke volume.



Given the values for HR and SV, calculate cardiac output with normal value that you know:
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Given the values for HR and SV, calculate cardiac output:
CO=SV x HR

CO=70x75

CO=5,250
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Heart Rate (beats/min)

Stroke Volume (mL/beat)

Cardiac output (mL/min)

60 80
&0 60
100 100
25 S0
120 140




Heart Rate (beats/min)

Stroke Volume (mL/beat)

Cardiac output (mL/min)

60 80 4,800
80 60 4,800
100 100 10,000
525 90 4,950
120 140 16,800




If the ESV is 50 ml and the EDV is 120 ml, what is the stroke volume?
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If the ESV is 50 ml and the EDV is 120 ml, what is the stroke volume?

Stroke Volume = End-Diastolic Volume - End-Systolic Volume
~70 ml/beat =~ 120 ml/beat - ~50 ml/beat



1. If CO = 6.4L/min, and SV = 73 ml/beat, what is the heart rate?

2. If Pulse = 110 beats/min and CO = 5.2L/min what is the SV?

3. If SV = 94mL/beat and SBP = 133mmHg, what is MBP?



1. If CO = 6.4L/min, and SV = 73 ml/beat, what is the heart rate?
CO=HR*SV

First convert CO to 6400 6400=HR*73 divide both sides by 73
HR=88 beats/minute

2. If Pulse = 110 beats/min and CO = 5.2L/min what is the SV?

CO=HR*SV
First convert CO to 5200 5200=110*SV divide both sides by 110
SV=47 ml/beat

3. If SV = 94mL/beat and SBP = 133mmHg, what is MBP?
MBP=DBP+1/3PP

First find PP based on SV SV/2=PP, 94/2=47 so PP=47ml/beat

Use SV to find DBP PP=SBP-DBP, 47=133-DBP, so DBP=86mmHg
Calculate MBP MBP=DBP+1/3PP, 86 + 1/347 = 102mmHg
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e At REST Pulse = 12 beats/10 seconds. BP =
110/70mmHg. What 1s CO?

e After exercise Pulse = 75 beats/45 sec, BP =
150/95mmHg. What 1s CO?

e What is the % change in HR from rest to post exercise?



e At REST Pulse = 12 beats/10 seconds. BP = 110/70mmHg. What is CO?
o After exercise Pulse = 75 beats/45 sec, BP = 150/95mmHg. What is CO?
e What is the % change in HR from rest to post exercise?

a. At REST Pulse = 12 beats/10 seconds. BP = 110/70mmHg. What is CO?

COrest = HR*SV convert pulse from 12beats/10seconds to 72
beats/Iminute

Use BP to get PP PP=SBP-DBE PP=110-70 = 40mmHg

Use PP to get SV SV=PP*2, SV=40%*2 = 80ml/beat

Now get COrest COr=HR*SYV, COr=72%*80 = 5760 = 6. 760L/min

o After exercise Pulse = 75 beats/45 sec, BP = 150/95mmHg. What is CO?
Same plan as above 76beats/45seconds*60seconds/minute = 100beats/minute
PP=SBP-DBE PP=150-95=566mmHg
SV=PP*2, SV=565%2=110ml/beat
COe=HR*SV, COe=100%110=11000=11L/minute

a. What is the % change in HR from rest to post exercise?
%changeHR = HRe-HRr *100 = 11-5.760/ 6. 760 *100 = 91% increase
HRr
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HR = 49 beats/min, CO = 5L/min, SBP = 10bmmHg, what 1s
DBP?



HR =49 beats/min, CO = 5L/min, SBP = 10bmmHg, what i1s
DBP?

HR = 49 beats/min, CO = 5L/min, SBP = 105bmmHg, what 1s DBP?
Use CO and HR to get SV 5000=49*SV, SV=102ml/beat
SV/2=PP 102/2=PP, PP=51mmHg
PP=SBP-DBP 51=105-DBP, DBP=54mmHg
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la. At rest an individual has an arterial blood pressure of 128/84 mm Hg. The pulse is 63 beats/45 seconds. What
is the cardiac output? Indicate correct units.

1b. One minute after exercise the measured values are : BP = 136/82, pulse 48 beats/30 seconds. What is the post-
exercise cardiac output? Don’t forget the units.

lc. What is the percent increase in cardiac output from rest to post exercise?
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1a. At rest an individual has an arterial
blood pressure of 128/84 mm Hg. The pulse
is 63 beats/45 seconds. What is the cardiac

output? Indicate correct units.

1b. One minute after exercise the
measured values are : BP = 136/82, pulse 48
beats/30 seconds. What is the post-exercise
cardiac output? Don’t forget the units.

1c. What is the percent increase in
cardiac output from rest to post exercise?

la. Pulse rate = 63 beats/45 seconds X 60 seconds/1 minute = 84
beats/min
PP =SBP — DBP = 128-84 = 44 mmHg
SV=PP X 2=44 X 2 =88 mL/beat
CO =SV X HR = 88 X 84 =7,392 mL/min

1b. Pulse rate = 48 beats/30 seconds X 60 seconds/1 minute = 96
beats/min
PP =SBP — DBP = 136-82 = 54 mmHg
SV=PP X2 =54 X2=108 ml/beat
CO=SVXHR=108 X 96 =10,368 mL/min

lc. % change = COE — COR X 100 =
40%

10,368 -7.392 X 100 =

COR 7,392
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2. If the cardiac output is 6.3 L/min and the pulse rate 1s 80 beats/min, what is the stroke volume? Indicate the
correct units.

3. If the stroke volume is 65 mL/beat and the cardiac output is 5.7 L/min, what is the heart rate? Indicate the correct
units.



2. If the cardiac output is 6.3 L/min and the pulse rate 1s 80 beats/min, what is the stroke volume? Indicate the
correct units.

SV = CO/HR = 6,300/80 = 79 ml/beat

3. If the stroke volume is 65 mL/beat and the cardiac output is 5.7 L/min, what is the heart rate? Indicate the correct

units.
HR = CO/SV = 5,700/65 = 88 beats/min
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4. If the cardiac output is 6.9L/min, and the heart rate is 85 beats/min, and the systolic pressure is 118 mmHg, what is
the diastolic pressure?

5. If a patient’s systolic BP is 165 mmHg and his stroke volume is 68 mL/beat, calculate his mean blood pressure.



4. If the cardiac output is 6.9L/min, and the heart rate is 85 beats/min, and the systolic pressure is 118 mmHg, what is
the diastolic pressure?

SV = CO/HR = 6900/85 = 81 ml/beat
PP=SV/2 =81/2 =41 mmHg
DBP=SP-PP=118 -41 =77 mmHg

5. If a patient’s systolic BP is 165 mmHg and his stroke volume is 68 mL/beat, calculate his mean blood pressure.
PP =SV/2 = 68/2 = 34 mmHg

DBP =SBP — PP = 165-34 =131 mmHg

MBP =DBP + 1/3 PP =131 +34/3 =131 +11 = 142 mmHg
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If cardiac output is 6.4 L/min, and the stroke volume is 73 mL/beat, what is the heart rate?

2.

If pulse rate is 110 beats/min, and cardiac output is 5.2 L/min, what is the stroke volume?



If cardiac output is 6.4 L/min, and the stroke volume is 73 mL/beat, what is the heart rate?
2. If pulse rate is 110 beats/min, and cardiac output is 5.2 L/min, what is the stroke volume?

1. CO=SVXHR; COX1,000=HR
1,000 SV

6,400 mL/min = HR; HR = 88 beats/min
73 mL/beat

2. CO=SVXHR; COX1,000=SV
1,000 HR

5,200mL/min =47 mL/beat
110 beats/min
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3.

4.

If stroke volume 1s 94 mL/beat, and the systolic pressure is 133 mmHg, what is the mean blood pressure?

At rest a pulse rate is 12 beats/10 seconds. The BP is 110/70 mmHg. What is the cardiac output?



If stroke volume 1s 94 mL/beat, and the systolic pressure is 133 mmHg, what is the mean blood pressure?

At rest a pulse rate 1s 12 beats/10 seconds. The BP is 110/70 mmHg. What is the cardiac output?

SV=PPX2; PP=SV/2; PP=94/2 =47 mmHg

PP =SBP - DBP; DBP=SBP - PP; DBP =133-47 =86 mmHg
MBP = DBP + 1/3PP; MBP =86 +47/3 =102 mmHg

Pulse rate = 12 beats/10 sec X 60 sec/1 minute = 72 beats/min
PP=SBP-DBP; 110-70 = 40 mmHg

SV=PPX2=40 X2 =80 mL/beat

CO=SVXHR =80X72 =5.76 L/min ( 5,760 mL/min)
1,000 1,000
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5.

6.

After exercise the pulse rate 1s 75 beats/45 sec, and the BP 1s 150/95. What is the cardiac output?

What is the % change in heart rate from rest to post exercise? (Use data from questions 4 and 5.)
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After exercise the pulse rate 1s 75 beats/45 sec, and the BP 1s 150/95. What is the cardiac output?

What is the % change in heart rate from rest to post exercise? (Use data from questions 4 and 5.)

Pulse rate is 75 beats/45 sec X 60 sec/1 min = 100 beats/min

PP =SBP - DBP; 150-95 = 55 mmHg

SV=PPX2;55X2=110 mmHg

CO=SVXHR; 110 X 100=11 L/min ( 11,000 mL/min)
1,000 1,000

% change = HRe — HRr X100; 100-72 X 100; 38.9%
HRr 72
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7. If the heart rate is 49 beats/min; the cardiac output is 5 L/min, and the systolic pressure is 105 mmHg,
what 1s the diastolic pressure?
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7. If the heart rate is 49 beats/min; the cardiac output is 5 L/min, and the systolic pressure is 105 mmHg,
what 1s the diastolic pressure?

CO=SVXHR; SV= CO X 1,000 ; 5,000/49 = 102 mL/beat
1,000 HR

SV=PP X 2; SV/2 =PP; 102/2 =51 mmHg

PP = SBP-DBP; DBP = SBP —PP; 105-51 = 54 mmHg
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1. Michelle walked 5 kilometers. Prior to walking she had the following:
Pulse rate = 16 pulses / 15 seconds Systolic BP = 136 mmHg Diastolic BP = 90 mmHg

At the end of the walk she had the following:
Pulse rate = 24 pulses / 10 seconds Mean BP = 132mmHg Diastolic BP = 98 mmHg

Calculate Michelle’s percent change in Cardiac Output.



1. Michelle walked 5 kilometers. Prior to walking she had the following:
Pulse rate = 16 pulses / 15 seconds Systolic BP = 136 mmHg Diastolic BP = 90 mmHg

At the end of the walk she had the following:
Pulse rate = 24 pulses / 10 seconds Mean BP = 132mmHg Diastolic BP = 98 mmHg

Calculate Michelle’s percent change in Cardiac Output.

1. Calculate Michelle’s percent change in Cardiac Output.

CO before exercise:

HR =12*4 = 48bpm SBP-DBP = PP = 89-70 = 19; 19*2 =38 =SV
CO =48 * 38 =1824 = 1.824 L/min

CO after exercise:
HR =21*6 = 126bpm MBP =DBP +1/3 PP=91=82+1/3PP; PP =27*2 =54 =SV
CO =126 * 54 = 6804 = 6.804 L/min

%change = COexercise — Corest / COrest *100 %change = 6804 — 1824 / 1824 * 100 = 273% increase

Anatomy Lab Review - Danil Hommoudi, MD
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2. Give the following:
Cardiac Output = 9.2L/min
Calculate:HR

SV

PP

SBP

MBP

Pulse rate = 50 pulses / 30 seconds Diastolic BP = 102 mmHg

Anatomy Lab Review - Danil Hammoudi, MD
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2. Give the following:

Cardiac Output =9.2L/min  Pulse rate = 50 pulses / 30 seconds Diastolic BP = 102 mmHg
Calculate:HR

SV
PP
SBP
MBP

1. Given the following: CO=8.1L/min, Pulse Rate = 71 pulses / 30 seconds, DBP=89 mmHg
Calculate:HR 71*%2 =142 bpm

SV CO=HR*SV, 8100=142*SV, SV=8100/142 =57ml/beat
PP SV/2=PP, 57/2 =28.5 mmHg = PP
SBP PP=SBP-DBP, 28.5=SBP -89, SBP =117.5 mmHg

MBP DBP + 1/3PP, 89 + 1/3(28.5) = 98.5 mmHg

Anatomy Lab Review - Danil Hommoudi, MD
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George’s heart rate is 60 beats per minute, his EDV is 120 ml, and his ESV is 50 ml. What is George’s
cardiac output?

a. 3000 ml per minute

b. 4200 ml per minute

c. 7200 ml per minute

d. 10,200 ml per minute

e. None of the responses above is correct.



George’s heart rate is 60 beats per minute, his EDV is 120 ml, and his ESV is 50 ml. What is George’s
cardiac output?

a. 3000 ml per minute

b. 4200 ml per minute

c. 7200 ml per minute

d. 10,200 ml per minute

e. None of the responses above is correct.
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Vaculature
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Trace a drop of blood from the spleen to the right kidney naming every vein, artery, organ, heart chamber and
heart valve through which it passes.



Splenic V> gastrosplenic V 2 hepatic

portal V =2 capillaries of liver = hepatic V P

= inferior vena cava > R atria > o
tricuspid valve 2 R ventricle 2> P
pulmonary semilunar valve = pulmonary et ]
trunk 2 R/L pulmonary artieries 2 R/L e
pulmonary capillaries = R/L pulmonary =7
veins = L atria 2 bicuspid valve > L o T

ventricle 2 aortic semilunar valve 2>
ascending aorta = aortic arch 2
descending thoracic aorta 2 descending
abdominal aorta 2 R Renal artery

Mrousite arterny

Dorsal digieal sriernes —
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, . . internal jugular veins
internal carotid arteries

right external jugular vein. left external jugular vein

right external carotic a. left external carotid artery

left subclavian v.

left \gachial v.

thiracic aorta
left uln?
y escgndin
diaphragn%g ;ﬁ\ reh

celiac trunk

superior mesenteric digital a.a. digital v.v.

superior mesenteric
=g Iprarenal arteries suprarenal veins
renal arteries st renal veins

—tetiONAd Sl arteries gonadal veins
lumbar arteries sl lumbar veins

" inferior mesenteric artery Inferior vena cafa inferior mesenteric vein

right external ikac a |eft external iliac a.

right external ilig eft external iliac v.

internal iliac v.

Right Femoral v. Left Femoral v.

Saphenous v.v.

Lef§Popliteal a.

LefAPopliteal v.

Right Pgpjiteal v.

Right Anterior Tibial a. Posterior Tibial a. Left Anterior Tibial a.

Right Anterior Tibial v. Posterior Tibial v. Left Anterior Tibial v.

i FPeroneal a.
Right Dorsal Plantar arch ‘ Left Dorsal Plantar arch Right Dorsal venous Plantar arch Peroneal v. Left Dorsal Plantar venous arch
Right Digital a.a. Left Digital a.a. .
° ° Right Digital v.v.. Left Digital v.v.
Right Plantar arch Left Plant — - -
g ﬂl’?g?gmy Lab Review - Danil Hammoudi, MD Right Plantar venous arch Left Plantar venous arch >4
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Artery and Veln Model
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Tunica
adventitia

= o —
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- - —
Which one is a vein which one is
an artery 1,2?

Wat are the layers of these blood

vessels, A, B, C?

SN
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What are the different types of capillaries?



Continuous Capillaries

* Continuous capillaries are abundant in the
skin and muscles

* Endothelial cells provide an
uninterrupted lining

* Adjacent cells are connected with tight
junctions

* Intercellular clefts allow the passage of
fluids

* Continuous capillaries of the brain:
* Have tight junctions completely
around the endothelium
* Constitute the blood-brain barrier

Pericyte

T Saa Red blood
R cell in lumen

J\\‘— Intercellular
\ \ \ cleft

)

\-f—— Endothelial
| cell
Basement 2\ '
membrane _/\ o W
Tight junction P Pinocytotic
Endothelial S vesicles
nucleus

(a)

Anatomy Lab Revie.WghPlanj:Hjﬁ

Fenestrated Capillaries

* Found wherever active
capillary absorption or filtrate
formation occurs (e.g., small
intestines, endocrine glands,
and kidneys)

* Characterized by:

* An endothelium riddled
with pores (fenestrations)

* Greater permeability than
other capillaries
T R EaRe
Capillary . 'n...r —r < S
O === s
‘_/— Pericyte

Pinocytotic
vesicles

Red blood
cell in lumen

Fenestra-
tions (pores)

Intercellular
cleft

Endothelial \
nucleus ~

Basement membrane "
Endothelial

(b) cell

Sinusoids

* Highly modified, leaky,
fenestrated capillaries with large
lumens

* Found in the liver, bone marrow,
lymphoid tissue, and in some
endocrine organs

* Allow large molecules (proteins
and blood cells) to pass between
the blood and surrounding tissues

* Blood flows sluggishly, allowing
for modification in various ways

— —— Pericyte

‘ Endothelial
cell

\ »—Red blood
\; cell in lumen

| intercellular
/' cleft
/

Tight junction
Incomplete B Nucleus of
basement ‘ 60 endothelial cell

(¢) membrane



Differences Between Arteries and Veins

Arteries Veins
. Blood pumped into single systemic Blood returns via superior and interior
Delivery :
artery — the aorta venae cavae and the coronary sinus

Location Deep, and protected by tissue Both deep and superficial
Pathways Fair, clear, and defined Convergent interconnections

i : Dural sinuses and hepatic portal
Supply/drainage Predictable supply cireulation




Differences Between Arteries and Veins

Arteries

Veins

Delivery

Location

Pathways

Supply/drainage







Elastic artery
The Aorta

)anil Hammoudi, MD

64



ARTERY




Tunica Interna

ARTERY

o -
.

Tunica media
A

-~ 4

VEIN

X

Tunica interna







Tunica externa

Tunica media

Tunica interna

Artery

Tunica media

Vein




VASCULARIZATION MODELS LABELED



1. sWVC

2. Brachiocephalic WVw.

3. Intermal Jugular Vv.

4. SBubclavian V.

5. Cephalic V. 3%, Imtermal Iliac A&V
6. Brachial V. 40. External Iliac ASV
7. Basilic V.

8. Pulmonary Vwv.

9. IVC

10. Hepatic V.

1l1. Hepatic Portal V.

12. Lt. Gastric V.

13. Splenic V.

14. Imferior Mesenteric V.

15. SBuperior Mesenteric V.

16. Ranal V.

17. Common Iliac V.
18. Ascending Aorta

19. RAhortic Arch

20. Brachioccephalic A.

21. Left Common Carotid A.

22. Left Subclavian A.

23 . Right Subclawvian A.

24 . Right Common Carotid A.

25, Axillary Aa.

26 . Brachial Aa.

27 . Pulmonary Trunk

2B. Lt. & Rt. Pulmonary Aa.

29, Celiac Trunk

A0. Left Gastric A.

31. Splenic A.

32. Common Hepatic A.

3A3. Superior Mesenteric A.

34. Renal Aa.

A5. Abdominal horta

i6. Gonadal (Testicular/COvarian) Aa.
mmoudid¥ip Inferior Mesenteric A. 70
A8. Commomn Iliac ha.
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AcCcessory

Cephalic V. Radial A.
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Lataral Famoral
ircumflax A.

Gonadal Inferior ;
B Mesaenteric

— _ Deep Femoral A.
Extaernal - % ““Femoral A.
liac asvi M °
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Tliac AEV




Anterior Dorsalis pedis A
— Tibial A. il

Anterior Tibial A.

Anatomy Lab Review - Dani



What do you know?



his

e

L =S

Anatomy Lab Review - Danil Hammoudi, MD
I—

79



Superior vena cava

Right pulmonary artery
Right pulmonary veins

Descending aorta

Right atrium
Left pulmonary artery /

Left atrium

Left pulmonary veins

Coronary sinuss

Inferior
vena cava
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Left pulmonary
veins

Left atrium

Coronary sinus

Inferior vena cava

Right ventricle

Coronary sulcus
(indentation)

Left ventricle
Posterior interventricular

sulcus
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Descending Aorta
Lett Pulmonary Veins

Trachea
Left Atrium

Right Pulmonary Vein

Opening of Inferior Vena Cava
Small Cardiac Vein

Right Atrium

; g e I-r 7 d,""i'i

" / e,

& RN

(| e "{5:‘ \ Small Cardiac Vein
i e e

e :_ __:."F.' L_-_-r

Right Ventricle
n ew - il di,
HEAH THISHOE View' .



Descending Aorta
Left Pulmonary Veins

Trachea
Left Atrium

Right Pulmonary Vein
Great Cardiac Vein Coronary Sinus

Ipening of Inferior Vena Cava
Left Posterior Ventricular Vein
Small Cardiac Vein

Right Atrium

Right Coronary Artery

A Posterior Interventricular Artery
}‘\ Small Cardiac Vein

Middle Cardiac Vein

Left Ventricle

Right Ventricle
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Inferior vena cava







Right Left

Right Coronary Artery f
Leftt Coronary Artery

__ (Under the Pulmonary
Trunk)

— Circumflex Artery
Right Marginal Artery —

- Great Cardiac Vein

Anterior Interventricular Artery
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Left

Coronary Sinus

Middle Cardiac Vein

Right

_Right Coronary Artery

Right Marginal Artery

Posterior Interventricular
Artery

Small Cardiac Vein (beside
the Right Marginal Artery)
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Pulmonary
veins

Right
coronary
artery

Interventricul
ar artery
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Right coronary artery

Right marginal artery

EE—— .

Left coronary
L& - artery
Great cardiac vein
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1.Left subclavian artery
2.Left common carotid artery
3.Aortic arch

4.Left pulmonary artery
5.Left pulmonary veins
6.Great cardiac vein
7.Coronary sinus

8.Posterior vein of left ventricle
9.Middle cardiac vein
10.Brachiocephalic trunk
11.Right brachiocephalic vein
12.Superior vena cava
13.Right pulmonary artery
14.Right pulmonary veins
15.Inferior vena cava

atomy Lab Review - Danil Hammoudi, MD
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CAROTIC

LEFT SUBCLLAVIAN
ARTERY

SUPERIOR
VENA CAVA

AORTIC ARCH

LEFT
LEET - PULMONARY

. _; PULMONARY ‘ VEINS
— . ARTERY ‘
RIGHT CORONARY PULMONARY

ARTER\‘/_T_ TRUNK

ASCENDING AORTA
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Left common
carotid artery

Left subclavian
artery

-

Decending aorta

Left pulmonary
artery

Left Pulmonary vein

p—
e )

), Brachiocephalic

N b J L
e (.
o L

.i;\q -
T

3 3
i

trunk

Superior vena cava

Aortic arch
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pulmonary ’5
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11 1.Right brachiocephalic vein
2.Superior vena cava
3.Right atrium
4.Pectinate muscles (musculi pectinati) of the right atrium
5.Pulmonary semilunar valve
14 6.Right Atrioventricular valve (Aka: Tricuspid valve or Right
15 AV valve)
16 7.Chordae tendineae
8.Papillary muscle

9.Interventricular septum
g 10.Moderator band
1 11.Brachiocephalic trunk
12.Left common carotid
13.Left subclavian

° | 14.Left brachiocephalic vein
6 S 20 15.Arch of the Aorta

7 16.Ascending Aorta

8 21 17.Pulmonary arteries

9 18.Pulmonary trunk

19.Left pulmonary veins
22 20.Auricle of the left atrium
21.Chordae tendineae

22 .Papillary muscles
Pll/\natomy Lab R%%Bw Hammoudi, MD 107
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Trachea
Left brachiocephalic vein
Superior vena cava
Right atrium
Left Anterior descending artery
Great cardiac vein
Apex
Left Common carotid artery
Left Subclavian artery

. Arch of the Aorta

. Ascending Aorta

. Ligamentum arteriosum

. Descending Aorta

. Left primary bronchus

. Pulmonary trunk

. Left pulmonary veins

. Left Coronary artery

. Great Cardiac vein

. Auricle (left) with adipose
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Common carotid artery
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Left Subclavian artery
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Left Common
Carotid Artery
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Right Common Carotid Artery
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Left Axillary Artery
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Internal left jugular vein
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1. 8vC

2. Brachiocephalic Vv.

3. Internal Jugular Vv.

4. Bubclavian V.

5. Cephalic V. 39. Internal Iliac A&V
6. Brachial V. 40. External Iliac A&V
7. Basilic V.

8. Pulmonary Vv.

5. IVC

10. Hepatic V.

11. Hepatic Portal V.

12. Lt. Gastric V.

13. Splenic V.

14, Inferior Mesenteric V.
15, Buperior Mesenteric V.
16. Renal Vv.

17. Common Iliac V.
18. Ascending Aorta

19. Rortic Arch

20. Brachiocephalic A.

21. Left Common Carotid A.
22. Left Subeclavian A.

23. Right BSubclavian A.

24, Right Common Carotid A.
25, BRxillary BRAa.

26. Brachial Aa.

27. Pulmonary Trunk

2B. Lt. & Rt. Pulmonary Aa.
29. Celiac Trunk

30. Left Gastric A.

31. Splenic A.

32. Common Hepatic A.

33. SBuperior Mesenteric A.
34. Renal Aa.

35. Abdominal Aorta

3f6. Gonadal (Testicular/Cvarian) Aa.

37. Inferior Mesenteric A.
10uCigVBeommon Iliac Aa. 129
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PRACTI

External Jugular
Vein

Internal
ugular Vein

eft
3rachiocephalic
ein

Right
Brachiocephali
Vein

Left Subclavian

Superior Vena
Cava
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D

10
11

12

13

14

LR (5

1.External jugular v.
2.Brachiocephalic trunk
3.Right brachiocephalic v.
4.Superior vena cava
5.External carotid a.
6.Internal carotid a.
7.Superior laryngeal a.
8.Left common carotid a.
9.Superior thyroid a.
10.Internal jugular v.
11.Inferior thyroid v.
12.Left subclavian a.
13.Left brachiocephalic v.
14.Aortic arch

15.Left pulmonary veins

natomy Lab Review - Danil Hammoudi, MD
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PRACTICE!

RIGHT Subclavian Vein
Axillary Vein

Cephalic Vein

Basilic Vein
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PRACTICE!

Median

Cubital Vein

Cephalic Vei

Basilic Vein

~
o™
i
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Subclavian artery

Right Subclavian

Axillary artary (axilla,

Artery

chest wall, shoulder,
humearus)

Brachial artery

{hurmares and albow)

Axillary Artery

Deap brachial artery
{muscles of arm})

Brachial Artery

Radial Artery

Radial artery
{lataral foraanm,
wrist, hand)

Ulnar Artery

-

moudi, MD

LHnar artery
{medial forearm, wrist,
hand)

Deap palmar arch
Suparficial palimar arch

Drigital arteries (fingamn)

138

(a) Arteries of right upper limb, anterior view



Arcuate artery

e

Anterior circumflex
humeral artery

Posterior circumflex
humeral artery
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Arcuate artery

Axillary

Artery /

Anterior circumflex
humeral artery

Posterior circumflex
humeral artery

Brachial
Artery
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Accessory

Cephalic V. Radial A.
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Accessory AN
Cephalic V. RedLe ~ephalic
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Digital aa

Palmar arch
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Right Subclavian
Vein

Axillary Vein —

Cephalic Vein

Basilic Vein =3
Median Cubital / 2
Vein B 6
Cephalic vein
Basilic Vein
di, MD

Brachiocephalic vein

Subclavian vein

Axillary vein

Caphalic vein

Basilic wain

Brachlal vaing

Median cubital

vain
Caphalic vein
Uinar veins
Radial veins
. ._f,l;'l‘;f- LF: Deep palmar venous arch
' ’ i.V Superficial palmar venous arch
j ‘ 'R e Dorsal venous netwark
by f !- {\- I*.'
(] ) S
14 l[ ﬁ I; B igital veins
G
N ‘l' [l Supsriicial veins
‘ Bl Deep veing

(b) Veins of right upper limb, anterior view
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Right Ulnar Artery -~ >
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left common iliac artery
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Major Arteries of the Abdominal Region

Unpaired arteries Paired arteries
= Irmfarior phranic anary
Caliac trunk {diaphragm and part of
adrenal gland)
Superior masantaric Middile suprarenal artery
artery {adrenal gland)
Renal arery (kidney and part
Descending abdominal of adrenal gland)
aoria
Gonadal artery [gonads)
Infarior masanteric artary
Commaon iliac artery
Median sacral anery

Imternal iliac artary (pelvis
and parinaum)

External iliac artery (inferior
abdominal wall, external
genitalia, lower limb)

(a) Abdominal wall, anterior view
Anatomy Lab Review - Danil Hammoudi, MD 155



Hepatic artery
and vein

Inferior vena cavae

Splenic artery

Abdominal aorta

Renal artery  Superior measanteric

and vein ——]

Inferior mesenteric

Common lliac

Internal lliac

External lliac

Femoral artery
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1. Celiac Trunk

2. Superior
Mesenteric Artery

3. R/L Renal Arteries

4. Gonadal Arteries

5. Inferior Mesenteri
Artery
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Abdominal Aorta

Gonadal Artery

Inferior Mesenteric
Artery

Common lliac Artery

Internal lliac Artery

External lliac Artery

Anatomy Lab Review - Danil Hammoudi, MD
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1.Renal a. (right)

2.Renal v. (right)

3.Inferior vena cava
4.Gonadal v. (right)
5.Gonadal a. (right)
6.Abdominal aorta

7.Median sacral a.

8.Celiac trunk (Branches: Splenic, Left
gastric, Common hepatic a's)
9.Suprarenal v.

10.Renal a. (left)

11.Superior mesenteric a.
12.Renal v. (left)

13.Gonadal v. (left)
14.Gonadal a. (left)
15.Common iliac a. (left)
16.Internal iliac a. (left)
17.External iliac a. (left)
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Inferior
mesenteric
vein







Splenic A.

Splenic V.

Inferior mesenteric v.
Superior Mesenteric A.

Gonadal A.

Inferior Mesenteric A.

{4
.

Common Tliac A&V.



Inferior vena cava

Major Veins of thg@minal Region

- e

Hepatic veins
Liver

Sinusoid
(processes
blood from

hepatic portal
vein and 2 e - =
hepatic artery) = ¥ TN

Hepatic portal vein

Duodenum

Pancreas (cut)

Superior mesenteric vein

Ascending colon

Anatomy Lab_Reviev “Danpil Hammoud
Ve ictor P. Emschen o’

Diaphragm

Stomach

Spleen

Splenic vein

Inferior mesenteric vein

Descending colon

Small intestine
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Inferior Vena Cava

Common lliac Vein

Internal lliac Vein

External lliac Vein
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Hepatic Portal Vein: drains the blood of the digestive viscera, spleen and pancreas and
delivers it to the liver. The hepatic portal vein receives blood from the Splenic Vein,
Superior Mesenteric Vein, Gastric Vein and Inferior Mesenteric Vein.

2 3

Hepatic Vein (1)

Hepatic Portal Vein (2)
Receives blood from the:
Gastric Vein (3)
Splenic Vein (4)
Superior Mesenteric Vein (5)
Inferor Mesenteric Vein

(6)

Renal Vein

Inferior Vena Cava
Anatomy Lab Review - Danil Hammoudi, MD 170
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Left femoral atery
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Lateral Femoral

O ‘-\ )Jcircmflu A. -
-‘; --: :'_" — = -;__-: : t f{
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Gonadal Inferior - S’
Mesenteric A. 2

Femoral A.

. Deep
-\ “Femoral A.
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Femoral Artery
Femoral Artery

Popliteal Artery

Anterior Tibial
Artery

Posterior Tibial
Artery
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Common iliac artery ( £
Internal iliac artery :

Superior gluteal artery

External iliac artery

Deep artery of thigh Popliteal
Lateral circumflex artery

femoral artery

Medial circumflex
femoral artery Anterior
tibial

Obturator artery artery

Femoral artery

\ \ Fibular
Adductor hiatus

{/',' | Posterior
A | tibial Setory
\ y artery
Popliteal artery — A - i
t ( ' Laterai Dorsalis
plantar pedis artery
artery (from top

of foot)

! Medial
iR plantar
B artery

Plantar

Anterior tibial artery arch

Posterior tibial artery

| (c)

Fibular artery

Dorsalis pedis artery

Arcuate artery

Metatarsal arteries 4 97
NP

(b) "Afhatomy Lab Review - Danil Hammoudi, MD
Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Femoral Vein

Great
Saphenous
Vein
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Femoral
Artery
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Popliteal
vein

Fibular
(peroneal)
vein

Anterior
tibial vein

Dorsalis
pedis vein

Dorsal venous
arch

Metatarsal
veins

(b)

X

0]

W

V%

Common iliac vein
Internal iliac vein

External iliac vein

Inguinal ligament

Femoral vein

Great saphenous
vein (superficial)

Great
saphenous
vein

Popliteal
vein
Anterior
tibial vein

Fibular
(peroneal)
vein

Small
saphenous
vein
(superficial)

Posterior
tibial vein

Plantar
veins

Plantar arch

Digital veins

(c)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

1.Radial artery (a.)

2.Ulnar a.

3.Superficial palmar arch
4.Common palmar digitals
5.Proper palmar digitals
6.Great saphenous vein (v.)
7.Anterior tibial a.

8.Small Saphenous v.

9.Arcuate a. (Superficial plantar
arch)

10.Dorsal venous arch
11.Abdominal aorta
12.Common iliac a.

13.Internal iliac a.

14 External iliac a.

15.Lateral femoral circumflex a.
(ascending branch)

16.Median sacral a.

17 .Femoral a.

18.Lateral femoral circumflex a.
(descending branch)
19.Popliteal a. (notice: behind the
knee)

20.Anterior tibial a.
21.Posterior tibial a.

22.Dorsal pedal a.

23.Medial plantar a.

Anatomy Lab Review - Danil Hammoudi, MD




S Deep System

Common Femoral
Vein

Deep Femoral Vein

Femoral Vé'il;l

Popliteal Vein Posterior

SaSE R OUS CAMAL CROEE SECTON - & &
~ Tibial Vei Peroneal

Vein

Anterior Tibial
Vein

1 Goldman et al: Sclerotherapy 4e & 2007 Elsevier Inc.
saphencus wein 184

a3 n V aiy R i O
fﬁm i l : BRI i i i




LN
o0
—l




Anterior Tibial
Artery

Popliteal
Artery

Posterior
Tibial
Artery

PRACTICE!

186




187

Posterior view

Anterior view



Common iliac

[ / Internal iliac

External iliac

External iliac Gluteal Internal \
& ——— Lateral sacral pudendal Gluteal
\ Internal pudendal Obturator
4 Obturator Femoral
Femoral .
Deep femoral ———— Deep femoral
Femoral Femoral
circumflex circumflex
Femoral
Femoral
Great saphenous Eiaat
saphenous
Popliteal
Popliteal
Small saphenous Small
saphenous

Anterior tibial

Posterior tibial Anterior tibial

_ Posterior
Fibular tibial

Fibular

Lateral plantar

Medial plantar

Plantar venous

Dorsal venous arch
arch

Digital

188
Anterior view Posterior view
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1.Internal jugular v. (right)
2.Subclavian v. (right)
3.Brachiocephalic v. (right)
4.Brachiocephalic trunk
5.Superior vena cava
6.Pulmonary a’s
7.Pulmonary v.

8.Inferior phrenic a.
9.Superior mesenteric a.
10.Superior thyroid a.
11.Internal jugular v. (left)
12.External jugular v. (left)
13.Brachiocephalic v. (left)
14.Common carotid a. (left)
15.Subclavian a. (left)
16.Accessory hemiazygous v.
17.Hemiazygous v.
18.Thoracic aorta
19.Intercostal a’s
20.Intercostal v's | .
21.Celiac trunk (Branches: Splenic, Left gastricc Common -- | [ ?U 21
hepatic a’s) :
22.Renal v. (left)
23Abd0m|n|a aorta Anatomy Lab Review - Danil Hammoudi,
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Right Comm
CarotidArte

Right Subgla
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External jugular v.
Brachiocephalic trunk
Right brachiocephalic v.
Superior vena cava
External carotid a.
Internal carotid a.
Superior laryngeal a.
Left common carotid a.
Superior thyroid a.

. Internal jugular v.

. Inferior thyroid v.

. Left subclavian a.

. Left brachiocephalic v.
. Aortic arch

. Left pulmonary veins

Anatomy Lab Review - Danil Hommoudi, MD
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1.Radial artery (a.)

2.Ulnar a.

3.Superficial palmar arch

4.Common palmar digitals

5.Proper palmar digitals

6.Great saphenous vein (v.)

7.Anterior tibial a.

8.Small Saphenous v.

9.Arcuate a. (Superficial plantar arch)
10.Dorsal venous arch

11.Abdominal aorta

12.Common iliac a.

13.Internal iliac a.

14.External iliac a.

15.Lateral femoral circumflex a. (ascending branch)
16.Median sacral a.

17.Femoral a.

18.Lateral femoral circumflex a. (descending branch)
19.Popliteal a. (notice: behind the knee)
20.Anterior tibial a.

21.Posterior tibial a.

22.Dorsal pedal a.

1 atomy Lab RevievgsDMI gr1l1an1|oE:Jll,q\/lnI;(ar a. 200
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1.Axillary artery (a.)
2.Brachial a.

3.Radial a.

4.Radial a.

5.Common palmar digital a's
6.Ulnar a.

7.Ulnar a.

8.Superficial palmar arch
9.Proper palmar digital a’s
10.Posterior interosseus a.
11.Anterior interosseus a.
12.Radial a.

13.Ulnar a.

14.Superficial palmar arch

Anatomy Lab Review - Danil Hommoudi, MD
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A) SA Node

B) Purkinje fibers
C) AV node

D) AV bundle

1) The pacemaker of the heart.

2) Found in the interventricular septum.

3) Network found in the ventricular mycocardium.

4) The point in the condution system of the heart where the
Impulse is temporarily delayed.



A) SA Node

B) Purkinje fibers
C) AV node

D) AV bundle

1) The pacemaker of the heart.

Answer: A

2) Found in the interventricular septum.

Answer: D

3) Network found in the ventricular mycocardium.

Answer: B

4) The point in the condution system of the heart where the impulse is
temporarily delayed.

Answer: C

Anatomy Lab Review - Danil Hammoudi, MD 204
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Axillary nodes
Right lymphatic
duct '

Mediastinal lymph”|
nodes

Cisterna chyli

Mesenteric lymph
nodes

Inguinal lymph
nodes
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SPLEEN
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PEYER’S PATCH, ILEUM

212
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LYMPH NODE

rabecula
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