CARDIOVASCULAR H & E




LOCATION OF THE HEART

RESTS ON THE
DIAPHRAGM

NEAR THE MIDLINE OF
THE THORACIC CAVITY

RV IS IN THE FRONT(!), LV
IS BACK




Heart's position in thorax
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Heart's position in thorax

* |n mediastinum — behind sternum and pointing left, lying
on the diaphragm

= [t weighs 250-350 gm (about 1 pound)

Feel your heart beat at apex

Midsternal
line

2nd rib T Mediastinum (the organs
Sternum between the pleural cavities)

Diaphragm
Superior
vena cava

Left lung
Aorta
Posterior

— S parietal
— ? i T ) pleura (cut)

Mediastinum
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Pulmonary artery

Right ventricle

Patras University Hospital



Point of maximal impulse, or PMI.

Locates the left border of the heart

sth interspace 7 cm to g cm lateral to the midstern ’ Aorta
(just medial to the left midclavicular line)

In supine patients diameter of PMl 1 to 2.5 c\rry
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Cusps of : -‘Pulmonary valve
pulmonary valve 3 e closed

Right coronary 1. " Ostia (mouths) of left
artery S and right coronary arteries
u opening into aortic sinus

Aortic valve
closed

Cusps of

Chordae “wu aortic valve

tendineae

Tricuspid valve
open

Mitral valve
open

‘3 Diastole

Figure 15.3. B, In diastole, the aortic and pulmonary valves snap close: shortly thereafter, the mitral and tricuspid
valves open and blood flows into the ventricular cavities.
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External Heart: Anterior View
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Cardiac shadow

"4
Heart Size
e Cardiac Transverse
Diameter (CTD) = a
< 15.5¢cm (mal

< 15.0cm (femal

—

e Cardio-Thoracic Ratio
(CTR) =a+b+c+d
< 0.5

o =
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Cardio-thoracic ratio

* seen on postero-anterior
(PA) view only

* >50% is considered abnormal
in an adult; more than 66% in
a heonate.

* Possible causes of a ratio
greater than 50% include:

— cardiac failure
— pericardial effusion

— left or right ventricular
hypertrophy

*AP views make heart appear larger than it actually is.*
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[Mveupoviko oidnua = Aidtaon kapdiakwVv TTUAWYV, QAEBIKN didTaon Kal
avakartavoun alpdTwong
Patras University Hospital







Stage of Congestive Heart Failure

Stage 1
Redistribution
PCWP 13-18 mmHg

Stage 2
Interstitial edema
PCWP 18-25 mmHg

Stage 3
Alveolar edema
PCWP > 25 mmHg

Redistribution pulmonary vessels
Cardiomegaly

Broad vascular pedicle
(non acute CHF)

Kerley lines

Peribronchial cuffing

Hazy contour of vessels
Thickened interlobar fissure

Consolidation

Air bronchogram
Cottonwool appearance
Pleural effusion




AP SUPINE
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OUCTNUATWY =» 2UVoOnNPOTNTEC...
AMNNEPYIEC, XEIPOUPYEIA, METAYYIOEIC
= ‘ECeIC ouvnOEIEC
= Papuaka

Patras University Hospital




Problem-Oriented Records

S - Subjective - What the patient tells you
O - Objective - What you observe
A - Assessment - What you think is going on

P - Plan - What you intend to do
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Left Ventricular Failure or High Left Atrial
Pressure Possibilities

Dyspnea, cough, or wheeze on exertion, on hills
or on stairs?

Orthopnea®”
Paroxysmal nocturnal dyspnea®

Heart failure symptoms in pregnancy? (If in first
trimester, may be due to placental product)

Therapy with low-salt diet or drugs?

Why stopped? Side effects? If digitalis, did patient have
gastrointestinal symptoms, weakness, faintness,
dizziness, visual disturbances, or palpitations? e

i
If diuretics were there muscle cramps or weakness? 7!
§

tI

Patras University Hospital




Peripheral Venous Congestion or Pseudo
Right Heart Failure Possibilities

= Peripheral edema, maximum and minimum

weight?
= Abdominal swelling?

= Right upper abdominal pain with exercise or

bending discomfort? (Suggests hepatomegaly)

N7




Low Output State Possibilities

Weakness or fatigue? Afternoon nap necessary? When last able to do
normal activities comfortably? Most strenuous activity in past few

months?
Cold extremities? How long?

Excess perspiration? (A sign of failure in infants.) With warm hands,
suggests hyperthyroidism; with cold hands, suggests neurocirculatory

asthenia (psychoneurosis) or failure.
Insomnia? (May indicate Cheyne-Stokes respiration with hyperpnea)
Nocturia with polyuria? (May be daytime failure compensating at rest)

Orthostatic faintness




High Output Failure Possibilities

= Anemia: under treatment? Heavy periods, bleeding piles

or melena? Upper gastrointestinal surgery (B12
deficiency)? Sickle cell disease history? Radiation or

anticancer drugs?

= Thyrotoxicosis: heat intolerance, warm skin, weight loss,

polydipsia, polyuria, excess perspiration, frequent stools,
restlessness, muscle weakness on climbing, or

palpitations?




Puoikn) E¢Etaon Kapdiayyelakou...




Puoikn E¢ETaon

= ETTIOKOTTNON
= YnAapnaon

= ETTiKpouaon

= AKpoaaon







Di George...

1. Chromosome '
22q11 deletion
syndrome.

2. CATCH 22.

Cardiac anomalies.
Abnormal facies.
Thymic hypoplasia.
Cleft palate.

R

Hypocalcemia.













At left is a normal subject,
who 1s unable to protrude
his thumb beyond his
clenched fingers, as can
the patient with the Marfan

syndrome at right, who
can do this because of a
long thumb and lax joints.




The normal patient at left cannot overlap his thumb and little finger around
his wrist because, unlike the patient with the Marfan syndrome at right, his
fingers are not long relative to his wrist.










Xanthelasma Yello

permission from Slomovits, TL (Ed), Basic and clinical science
courses section, American Academy of Ophthalmology, San
Francisco 1996.




Arcus juvenilis. This ring is associated with premature atherosclerosis




ol

- - -‘;.., e
S el

e e S 8
wir ke (g (':J\ 5

This type of arcus is a thick band of yellowish material surrounded by peripheral pig-
ment and suggests a high serum cholesterol. It is not an arcus senilis, which has little
known significance. (Courtesy Ayerst Laboratories.)




Pupils DO NOT constrict when exposed to
bright light. (“light reflex”)

Luetic aortic aneurysm or luetic AR
with coronary ostial stenosis

Pupils DO constrict on a near object.
("faccommodation reflex”)




This 47-year-old man had
this deep ear crease bilater-
ally. Although he had no sig-
nificant coronary disease,
his cholesterol-to-HDL ratio
was 8 to 1, and he had sinus

node dysfunction. He was
about 50 Ib overweight.




Pigmentation due to
amiodarone




What is meant by cyanosis?

Bluish or purplish color imparted to the skin and mucous membranes,
usually the result of at least 5 mg per dL of reduced hemoglobin in the
surface capillaries, but occasionally due to an abnormal hemoglobin

such as sulfmethemoglobin.
Central cyanosis: SAT < 80%

Peripheral cyanosis: slow flow decreases the amount of hemoglobin in

the surface capillaries.

If clubbing is present or if the hands are warm, the cyanosis is

probably central...




The earliest sign of clubbing is probably
the reduction or absence of the groove
where the root of the nail slips under the
skin. Moist, warm fingertips are often
assoclated signs.

Absent
nailfold

Nail root edge
floats free

Parrot-beaked nail rocked
with another finger




» (Cyanotic congenital
heart disease

* Lung disease
— Cystic fibrosis
— Interstitial fibrosis

— Malignancy
— Sarcoidosis T —
— Bronchiectasis ey

» Hyperthyroidism




Eisenmenger PDA




What are the skin signs secondary to the small
emboli of IE?

« Clubbing

= Splinter hemorrhages
= Osler’s nodes

= Janeway lesions




Splinter hemorrhages in the nails

Most splinter hemorrhages are not embolic and are due to repeated jarring.

Since they are in the nail substance, they move with the nail as it grows and they

extend to the distal nail edge.

9
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Osler Node Janeway Lesion

Osler’s nodes (painful, tender, Janeway lesions (painless,

reddish-brown raised areas 3—15 circular or oval, pink to tan
mm in diameter, occasionally witha Macules about 5 mm in diameter

whitish center, on the palms or on the palms and soles that do

not blanch with pressure).
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The Cardiac Cycle

= Cardiac cycle = The period between the
start of one heartbeat and the beginning of

the next

» |ncludes both contraction and relaxation







The Cardiac Cycle
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. Systole | Diastole . Systole Diastole

L
-
-
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atrial
contr.

w filling ‘ systole
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PRESSURE (mmHg)

Patras University Hospital



H 1Tieon TV KOATTWV...

ZUOTOAT KOLALWV

MAP: mean atrial pressure

Patras University Hospital



Jugular Venous Pulsations

Ventricular Diastole

systole

Diastole

awave x descent v wave y descent
Atrial contraction, Atrial relaxation then Venous filling, Atrial emptying,
tricuspid valve open filling, tricuspid atrium tense, tricuspid open

valve closed tricuspid closed




a wave: KoATikr} cuGToAN
X, X" descent: KoATiLkn)
X&Aaon, KoLALOKT) CUGTOAT)
Cc wave: KapwTttdikdg oduyuog

rieCel tn odayitida

V &Y pikpou eupoug
(RA distensibility)

v wave: KoATiKT] TTAT)pwoT) — KOLALOKT) GUOTOAT)

y descent: Toyeila KOLALOKT) TIAT)pwON X' deeperthan (T
bAeBLkr por) otn
OUCTOAN)

H wave: Aldotaon




Right Heart Catheterization and PCWP..

F fbﬁ%&: Balloon
.-"r LA 1) ll'l

Balloon-tipped, Swan-Ganz catheter
for measuring pulmonary capillary
wedge pressure (PCWP).




The fourth heart sound
(S4) coincides with the
phase of ventricular filling
following atrial
contraction.

The third heart sound
(S3) coincides with the y
descent (the phase of

rapid ventricular filling).




Emiokommon NMpokapodiov




2Poy1T1LO1IKOC OPUYUOC




In diastole, the atrium
and ventricle are in con-
tinuity and become an
“atrioventricle.” Note
also that the internal

Jugulars are in a more
direct line with the supe-
rior vena cava than are
the external jugulars.

External
jugulars

Superior
vena cava

Ventricular systole




Internal carotid
artery

Sternomastoid

External jugular vein

Subclavian vein —_ ?L.{

!‘.
!

External
carotid artery

Common carotid
artery

Internal jugular vei




BA£moupE HOVO TNV TIPOCUGCTOALKT]
dvodo (a) KoL TNV CUCTOALKY

mitwon (X + X')

e 4.5cm
" Sternal angle

4.5 cm at 45°




2. PAVITIOIKOC OPUYHOC
= AcOevrc UTITIOC e TN paxn oTi¢ 450
= Eparmtopevn TTNyn @WTOC

= AvadntnoTe Taxeia, OITAN (evioTe TPITTAN)
KUJATOUOP®N ME KABE KapOIaKO KUKAO
EAappd 1Tieon TTavw atro TNV KAgida: Av ol
KUMOTOMOPYEG OV e€apavidovTal, TTPOKEITAI VIO
TIC KAPWTIOEG...

N




What the Dc really sees...

= To the naked eye, the two descents are the

most obvious events in the normal jugular

pulse.

= Of the two, the sudden collapse of the x

descent late in systole is more

prominent,occurring just before S2.

= The y descent follows S2 early in diastole NG

Ay
Patras University Hospital i éﬁgi -




2PayLTLOIKOG GPUYMOG

BA€moupE poOvVo TNV IPOCUCTOALKT) dvodo (o) Kot TV cuoToAlk] Titwon (X + X')

2TUAEDG: KAPWTLOLKOG OPUYHOG...Mpocé€te TNV dladopd e Tov GAEPIKO...




It’s easier than 1t looks !!!

Look for descents not waves
Time deepest descent with systole
This is the x' (prime) descent !!!

— Occurs during systole due to RV contraction pulling
down the TV valve ring “descent of the base™

— A measure of RV contractility

— If the dominant descent is systolic-this is the X' descent-
and JVP wavetform is normal




KapwTIOIKOC OPpUYUOC:

loxupOC
Mia pévo Kopupn,
Aev aAAadel ye Tnv BEon ) TV avaTtrvon,

[licon otn Baon Tou TpaxnAou dev Tov ecagavidel.

N




2. PAVYITIOIKOC OPUYHOC

AvayvwpioTe To UPNAOTEPO ONUELO

(kopudn) TWV KUPMATWYV

OpLlovTLa ypO T} aTTO UTO TO ONElo
Metpnon tng k&Betng amdéotaon amnd
OTEPVLIKN YWV

Avwtepo 0pLo 4 cm (CVP=g cm H,0), RA 5 cm

KATW OO TNV OTEPVLKT YWVIN OTLG 45 HOIPEG
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Elevated JVP...

Highly correlated with both acute and chronic

heart failure

Tricuspid stenosis

Pulmonary Arterial Hypertension (PAH)
SVC (superior vena cava) obstruction

Tamponade and constrictive pericarditis




Hepato-Jugular reflux and
Kussmaul’s sign #

» Hepato-jugular reflux  + JVP normally falls
(various definitions) with inspiration

— sustained rise 1 cm for « Kuyssmaul’s sign
30 sec.

— T venous tone & SVR
— 4 RV compliance

— inspiratory T in JVP
— constriction

— rarely tamponade
* Positive HIR — RV infarction
correlates with

LYEDP > 15




Abnormalities of the a-wave

= Prominent a waves occur in increased
resistance to right atrial contraction, as in:

Tricuspid stenosis
Pulmonic stenosis
Pulmonary hypertension

AV-dissociation...
3rd-degree atrioventricular block (cannon waves)

Supraventricular tachycardia
Junctional rhythms
= Absent a waves occur in atrial fibrillation.@.s@_ s




Cannon "a" waves




Cannon Cannon Cannon

Note that in this patient with complete atrioventricular block, every
other P wave happens to fall on a T wave, L.e., it occurs during
ventricular systole when the tricuspid valve is closed. Thus, there is
a cannon A wave with every other P wave.




® awave: Evioyuuévo otav uttdpyel

QVTIOTOOT) OTNV KOATILKT] CUGTOAN

(RVH, PHT, TS, LVH, myxoma)

m RV failure & SR: Evioyuona & v




2. PAVITIOIKOC OPUYHNOC

= Evioxuuévo v n c-v: TR, ouaToAIKn Kivhon
TOU Ao[30U TOU auUTIOU Kal gvioTe OECIA
TTPOC TA APIOTEPA Kivnon TNG KEPAANC UE

KQBE oUOTOAN.




Severe TR
lnlodarata TR

20
Normal

PRESSURE, mm Hg
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2. PAVITIOIKOC OPUYNOC

» x descent: evioxuon oe aoBeveic pe T an
popTion oykou RV (ASD => Evioxupeva emriong v
& y), yeiwon o€ aocBeveic pye RV failure n Af

= y descent: Bpadcia oTav uttapxel avrtiotaon (TS),

TaXEia otav uttapxel ammpookotrtn pon (TR)....

S
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PRESSURE, mm Hg

Pe

EABRESSURE, mm Hg

—1 sa¢—
v'Tamponade: EElcwon SLa0TOAKWY TILEGEWY
v EEadavion Tou Y Adyw TIEPLOPLOUOV GTNV TIAT)PWOT ATt TNV

apxT] TNG OLACTOANG...




[1eplopIOTIKA PUOIOAOYiIO...
= [lepiopiotikn MKI1, cuutrieon, epgpayua RV,
oofapn RV i LV failure
= Jayxurarn kaGBodoc¢ Tou y: N KolAia TTAnpwverai uovo
aTnVv TOwWTo0IACTOAN ...

= Steeply rising H wave: Meta Tnv TpwTtodIA0TOAN N

pon ¥ ka1 n Trieon 7T ...

N7




2. PAVYITIOIKOC OPUYUOC

= JupTtrieon: Evioxupévn taxeia TTAnpwon (y) Kai
TaYEia augnon trieong o€ £va d1aoToAIKO plateau (H
wave) Xwpic evioxuon tou a. Eviote 10 X evioxueTal
emmiong 1r.x. Effusive-constrictive ( kUpa “W?). Ztov

ETTITTWHATIOUO TO X €ival TTIO £VTOVO.

= 2nueio Kussmaul...
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interspace A
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Ii Jugular venous pressure

2YMMNIEZTIKH MNMEPIKAPAITIZ

Severe constrictive pericarditis. Shown is a jugular pulse tracing from a patient with
severe constrictive pericarditis. Note the double descent with a dominant Y descent
and relatively small X" descent. K indicates a pericardial knock sound. (From E.
Craige, Heart Sounds. In E. Braunwald [ed.|, Heart Disease [2nd ed.]. Philadelphia:

Saunders.
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To kUpa H e€aptdtal amd tnv

£VOOTIKOTNTA TOU KOATIOU

Ascending
limb

TR: To x" mpoodeutika eEadaviCeTal Kol TN

O€on tou AapPavel oV

> € KOATILKT) poppapuyn, e€adavifetal to A

The A wave
disappears

KoL X, ETILKPATEL TO Y Kall N KUPATOpopd™)

opoldlel e TR...




2. PAVITIOIKOC OPUYHOC

= g wave: Prominent when resistance to RA contraction is
increased (RVH, PHT, TS, LVH, myxoma).Cannon (amplified)
a waves=> AV dissociation

Atrial fibrillation: a wave and x descent disappear, x descent
& v wave become more prominent.

RV failure & SR: increases in prominence of both the a and v
waves.

Steeply rising H wave: restrictive cardiomyopathy, constrictive
pericarditis, and RV infarction.

x descent: may be prominent in patients with large a waves,
or RV volume overload (atrial septal defect). %-fj'
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