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KAPAIAKHAEITOYPTTA

= Kupia Asitoupyia TG kapdiag: dnuioupyia Kkai ouvtnpenon g

aptnplakng trieong (AlN-BP) kal ava AeTTTé TTapoxng aipaTtog

(KAOA-CO) 110U XpeIaleTal yia TNV ETTAPKNA AIUATWON TWV
I0TWV

Oykog TraApou Stroke Volume (SV): Oykog tTou ecwoeital o€

1 ouoTOoAN
= Kapdiakni rapoxn (KAOA) Cardiac Output (CO) = SV x HR
= Cardiac index = CO/m2 (2.6 to 4.2 L/min/m?)
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Di George...

1. Chromosome
22q11 deletion
syndrome.

. CATCH 22.

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

Hypocalcemia.













At left is a normal subject,
who is 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.
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Xanthelasma Yellow plaques are present bilaterally. With
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




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”)

uetic aortic aneurysm or luetic AR
(“accommodation reflex™) with coronary ostial steno':;j_,%.r-}|

Pupils DO constrict on a near object.




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 1b 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.




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
associated signs.

Absent
nailfold

MNail root edge
floats free

Parrot-beaked nail rocked
with another finger




Cwyanotic congenital
heart disease

LLung disease

— Cystic fibrosis

— Interstitial fibrosis

— Malignancy
— Sarcoidosis
— Bronchiectasis

Hyperthyroidism
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Eisenmenger PDA




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

= Clubbing
= Splinter hemorrhages

= Osler’s nodes

m J_an_ewa_y lesions




Splinter hemorrhages in the nails

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




Osler Node Janeway Lesion

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

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 1‘?}'
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LOCATION OF THE HEART

RESTS ON THE DIAPHRAGM | 2y 0 &0

NEAR THE MIDLINE OF THE
THORACIC CAVITY

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




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 —/——— =
T e | s e

T TR 4N
2nd rib n i o Mediastinum (the organs
Sternum ——— ! = gl between the pleural cavities)
T, A

Diaphragm -
LY

ﬁmn lung

Aorta

Pariatal
pleura (cut)

[ WY ] 4 . | o
Right lun Lt 20 ) ‘ I . Bt T Pulmonary
g 9 T s I el it ¥ . e i trunk
Heart— . [IiEE-.

Pericardium
{cut)
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Aortic arch

- ,H"——[ Pulmonary trunk

-F| Left atrial appendage
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EKmraidguTikOg 210)X0¢6 (EX): Ofocic BaABidwy oTnv akTivoypagia




Cardiac shadow

Heart Si e
e Cardiac Transverse
Diameter (CTD) = a

< 15.5cm (mal

« Cardio-Thor
(CTR) =a+b=
= o5




Heart's position in thorax

Superior
border

Right |
border

EKTTaideuTikO¢ 216)X0¢6 (EZ): Opia 1nG kapdidg otnv atrA akTivoypagia,
Béoeigc nAekTpodiwyv 1o HKI




Fibrous
layer

Myocardium

Parietal

pericardium Endocardium

Visceral
pericardium

Right auricle

Right atriumm Pericardium

Right ventricle

Left ventricle
Pericardium

Fat in epicardiurm

(d)

EKTraideuTikO¢ 210)X0¢6 (E2): POAOC Trepikapdiou. MNepikapdiTida, MK auAloyr ﬁﬁ%ﬁ



Chambers of the heart divided by septae:

Two atria-divided by

interatrial septum
Right atrium

Left atrium

Two ventricles-divided by

interventricular septum
Right ventricle

Left ventricle

Pulmonary
trunk

Right
ventricle




Functional Anatomy of the Heart Valves

= Function is to prevent backflow

Atrioventricular Valves
Prevent backflow to the atria during systole
Prolapse is prevented by the chordae tendinae

= Tensioned by the papillary muscles

Semilunar Valves

Prevent backflow into ventricles during diastole
No chordae

Commisures




Pulmonary valve
open

Aortic valve
open

Cusps of
aortic valve

- —Tricuspid valve
closed

Mitral valve
closed

EKTTaidguTIiKOC 210)X0¢ (E2): AvaTopIk oxéon Twv BaABidwyv. 2Znuacia yia TiIc B€0EIC

akpoaong, KAPAIAKOZ KYKAOZ: 2YZTOAH ANOITOYN Ol MHNOEIAEIX G
KAEINOYN Ol KOANOKOIAIAKEZ = MPOTO2 TONOZ S1 (M1T1). %’P

oy




Cusps of Pulmonary valve
pulmonary valve N closed

Right coronary4 ) Ostia (mouths) of left

artery — -~ and right coronary arteries
opening into aortic sinus

Aartic valve
closed

Cusps of

Chordae 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.

Copyright @ 2001 Lippincoll Williams & Wilkins

EKraidguTikOg 210)X0¢ (EX): AvaTopikh oxéon Twv BaABidwyv. Znuacia yia Tig
Béocic akpoaonc, KAPAIAKOZ KYKAOZ: AIAXTOAH KAEINOYN Ol

MHNOEIAEIZ (A2P2) S2 AEYTEPOZX TONO2Z, ANOIFOYN Ol
KOI\I'IOKOII\IAKEZ :




EKTTa1deuTIKOC 210)X0¢ (E2): AVvaTOMIKA OX£0N TWV JEYAAWY QYYEIWV KAl TWV

BaABidwv

Pulmonary -

valve

Right
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Pulmonary
artery

Left
atrium
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valve
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Left
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Ventricular
septum




Chordaa
tendineas
attached to
tricuspid
valve flap

Papillary
muscle

ExtraidguTikdg 216)X0¢ (EX):!

AvaTopia JITpoEIdIKNG CUOKEUNG




Relative thickness of muscular walls

LV thicker than RV because it forces blood out against more resistance; the systemic
circulation is much longer than the pulmonary circulation

Atria are thin because ventricular filling is done by gravity, requiring little atrial effort
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Pathologic Anatomy

Functional disorder

Clinical Picture

Physical Examination

Diaanosis

RV infarction

Necrosis of RV muscle

Damaged RV systole =»
Unable to inject blood
=>» Drop in BP =
Increase in HR (SNS)
Increased EDP =»
Increased JVP

Syncope, SoB
Chest pain

Low BP, high HR,
elevated JVP

Historv. ECG

PTE

Embolus in pulmonary

circulation

Sudden resistance to RV
systole =» Unable to
eject blood=>» Drop in
BP =» Increase in HR

(SNS)

Increased EDP =

Increased JVP

Syncope, SoB
Chest pain

Low BP, high HR,
elevated JVP

Historv. CTPA

Tamponade

Fluid in pericardial
cavity

RV compression =»
Unable to fill with blood
=>» Reduction of ejected
blood =»Drop in BP =
Increase in HR (SNS)
Increased EDP =»
Increased JVP

SoB

Low BP, high HR,
elevated JVP

Historv. ECHO



Cardiac Cycle (Cycle of Wiggers)




The Cardiac Cycle

= Cardiac cycle = The period between the start

of one heartbeat and the beginning of the next

» |ncludes both contraction and relaxation




CARDIAC CYCLE

followed by -

-

/ I - \\
& - /1' =
Electrical r
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at SA node B Distribution .\\\
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Y @ system i
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Blood pressure
and blood flow
(See Figure 20-20)
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sounds

contraction

\

)

Cardiac

H ocuoTtoAr] tng ap kothiag e§aopaAiCel por)
KO TIlEOT) OTNV CUCTNUATIKTY) KUkAodopia
H ocuotoAr] TG 6€&1d¢ kolhiag eEaodailel
pOM| KOlL TILECT) 0TV TIVEUOVLKN

KUKAodopia

1One complete
cardiac cycle




Atrial contraction
(atrial systole begins)

Ventrlcular\\

filling “_J

(ventricular
diastole—late)

Isovolumic/isovolumetric
relaxation
(ventricular diastole—early)

isovolumetric

contraction
b.

Ventricular

contraction
(ventricular systole

first phase)

Ventricular
ejection
(ventricular
) systole—
M second phase)




Systole
= |oo-oykwTIKA cuoToAn (b)=>» S1 (M1 + T1)

= E¢wenon (c)

a




Diastole

Diastole

sttole
b c

loo-oyKWTIKA XaAaon = S2 (A2 + P2)
Taxeia TAfpwon (IMpwTtodiacToAR)

AlaoTtaon




The Wiggers cycle
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Diastole

, Systole | Diastole , Systole
TRE N A '
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- contr.
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Pressure (mmHg)

Systole

Diastole

Systole

Aortic pressure

Atrial pressure

Ventricular pressure

W‘_M"'_ Phonocardiogram




The Cardiac Cycle at Rest and
During Exercise

Systol Diastol
ystole iastole Rest

Heart rate = 75 beats/min

0.3 second 0.5 second

Systole Diastole .
Heavy exercise

Heart rate = 180 beats/min

0.2 second 0.13 second




Pressures...

Pressure anywhere in the CV system has Systolic and Diastolic
component...

E.g. LVP =120/12 mmHg, Aorta = 120/80 mmHg, PA = 35/8 mmHg
Mean Aortic Pressure (MAP) = (SBP + 2DBP)/3

Whenever we refer to pressure we should define if we mean systolic,
diastolic, or mean...
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LVEDP: LV END DIASTOLIC PRESSURE

= H onuavtikoTEPN TTAPAUETPOC QUOIOAOYIAS VIO TN ASITOUpYia TNG

apIOTEPNG KOIAIOG
H tricon oT1o 1€A0¢ TNG diacToAng (LVEDP)

AvaAoyn Tou TEAODIOCTOAIKOU OYKOU Kal TNG «EVOOTIKOTNTAC» TWV

TOIXWHATWYV TNG KOIAIag

AVTITTPOOWTTEUEI TNV «TTPOPOPTION» YIA TNV ETTOUEV CUCTOAN...

EtTeidr) n pITpo€Idn¢ ival avoixTr, « JeTapIBAleTai» TTpOC Ta TTiow (ap.

KOATTOG, TTVEUMOVIKEC PAEPEC, TTVEUPOVIKA TPIXOEIDN)




H Trieon oTn GIACTOA)...

QVOLYTT) KAELOTN avoiytry KAEOTN

12 mnHg 80 mmHg
8 mmHg : 12 rr{mHg U\ :

( e




LVEDP: LV END DIASTOLIC PRESSURE

= [lwg TN METPOUUE

= 1. KaBetipacg eviog 1ne LV (TTpoUTtToBETEl TOTTOBETNON ATIO HIa APTNPIa —

unplaia, KEPKIdIKA- Kal TrpowBnon dia TG aoPTIKAS PaABidac)




| PEP = Pre Ejection Period (Isovolumetric)

|
|
| : ET = Ejection Time, RFW = Rapid Filling Wave

Aortic Pressure

| PEP | f ET EDP is the pressure just before systole...

LV Prassure

|
__/f\ A ’ N £CG Signal

Note that the ECG T-wave is inscribed during
|

+ ventricular systole (electromechanical coupling)

2 = AiIkpoTik EvToun

a - A = a



LVEDP: LV END DIASTOLIC PRESSURE

[Mw¢ TN HETPOUE

2. «EKJETAAEUOPEVOI» TO YEYOVOG OTI IcoUTal (0TN O100TOAR) UE TNV

KOATTIKI) TTiEON, TNV TTIEON TWV TIVEUPOVIKWY QAEBWYV KAl TNV TTiEON TWV

TIVEUUOVIKWYV TPIXOEIdWYV = lieon evoerivwaong TTVEUPOVIKWY

Tp1xoc1dwv (Pulmonary Capillary Wedge Pressure-PCWP). Eicaywyn
kaBetApa Swan Ganz atro PAERa (Mnplaia, UTTOKAEIDIO, Eo0w

opayitidq)...



Right Heart Catheterization and PCWP...

el
- Q{“* “Balloon
7N

£ LA A
& -

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




Diastole

awave

Atrial contraction,
tricuspid valve open

Jugular Venous Pulsations

Ventricular
systole

x descent

Atrial relaxation then
filling, tricuspid
valve closed

A = a

Diastole

vV wave

Venous filling,
atrium tense,
tricuspid closed

y descent

Atrial emptying,

tricuspid open




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).




Mpoodiopiopdg JVP pe Guaikr| E&Etaon

Internal External
jugulars jugulars

In diastole, the atrium Superior
and ventricle are in con- vaLS LaYS
tinuity and become an

“atrioventricle.” Note 3

also that the internal atrium

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

Ventricular systole Diastole




Mpoodiopiopdg JVP pe Guaikr| E&Etaon

BAETOUE HOVO TNV TIPOCUCTOAIKT]
dvodo (a) Kal TNV VO TOALKT)

’ + r
TTwaon (X+X) Internal carotid
artery

'~ Sternal angle il =
g 4-5 cm I \ 3 ’ ) ‘ E:::gtriga:]]rlery

Sternomas toid

£ Common carotid
artery

External jugular vein —¢
/ Internal jugular vei

/
Subclavian vein —_/

4.5 cm at 45°




2. (PAYITIOIKOC OPUYUOC

= AoBeVvAC UTTTIOC PE TN pdxn oTIC 450
= E@amtouevn TNy QWTOC

= AvadntnoTe Taxeia, OITTAN (evioTe TPITTAN)
KUMOTOMOP®N ME KABE KAapdIaKO KUKAO
EAa@pa tTieon Tavw atro Tnv KAgida: Av ol
KUMATOUOP®EG OeV ecagavidovtal, TTPOKEITAl YIa
TIC KAPWTIOEC...




Central Venous Pressure

Venous pressure is a term that represents the average
blood pressure within the venous compartment.

The term "central venous pressure" (CVP) describes

the pressure in the thoracic vena cava near the right
atrium

® therefore CVP and right atrial pressure are essentially the
same

CVP is a major determinant of the filling pressure and
therefore the preload of the right ventricle, which
regulates stroke volume




RAP ratateo s RVEDP it wt

Catl Venous Preccure

; = Rigit Vertriculor End | Right Nentriculor End
padacd s Dagstolic Prescure Dastolc Volume

(2 a reflection

CVP RVEDV s

doee NOT measure preload
directly any varinole




Factors increasing CVP

fl Raised intrathoracic pressure

* Eg, IPPV, coughing, expiration in spont
ventilation

Circulatory overload; Venoconstriction |

Im paired cardiac function

» Eg, outlet obstruction, cardiac failure, cardiac
tamponade




Central Venous Pressure

Factors decreasing CVP

|Reduced intrathoracic pressure |

~+ Eg, inpiration in spont ventilation

|

* Eg, septic shock




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...







R. atrium

Cannon Cannon

Note that in this patient with complete atrioventricular block, every
other P wave happens to fall on a T wave, 1.e., it occurs during
ventricular systole when the tricuspid valve is closed. Thus, there is
a cannon A wave with every other P wave.
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m awave: Evioyupuévo otav uttdpyel

QVTLOTOOT) OTNV KOATILKT) CUCTOAT)

(RVH, PHT, TS)

m RV failure & SR: Evioyuona & v

-:'f;i' J

&




CVP — Atrial fibrillation

1 sec

absence of the a wave

prominent c wave

CVP

\u-"\
N

10 M\




PRESSURE, mm Hg




2. PAVITIOIKOC OPUYHOC

= Evioxuuevo v n c-v: TR, ouaToAIKN Kivnhon
TOU AO[30U TOU auTIOU Kal gvioTe OECIA
TTPOC TA APICTEPA Kivnon TNG KEPAANC UE

KGOE ouaToAN.







2. (PAYITIOIKOC OPUYHNOC

» x descent: evioxuon oe aoBeveic ye T a A
popTion oykou RV (ASD => Evioxupéva etTiong v
& y), ueiwon o€ aoBeveic pe RV failure n Af

= vy descent: Bpadecia oTav uttapxel avrtiotaon (TS),




F,
I

FLUID, BLOOD,
or AIR

—

'I', CONSIDERED o MEDICAL EMERGENCY

CAN PROGRESS o CIRCULATORY
SHOC¥ and CARDIAC ARREST

LOW BLOOD
PRESSURE

=
Q&

BECK'S
TRIAD

DISTENSION of
UGULAR VEINS

MUFFLED
HEART SOUNDS

PERICARDIAL EFFUSION

PERICARDIAL FLUID BUILDS up
SLOWLY OVER TIME
L3 ALLOWS PERICARDIUM s STRETCH
OUT ts ACCOMMODATE BIGGER
VOLUMES of FLUID w/a COMPRESSING HEART

SYMPTOMS

SHORTNESS of
BREATH

COMPRESSION of

CHEST PAM NEAR STRUCTURES

ACUTE PERICARDIAL TAMPONADE

- SUDDEN FLVID ACCUMULATION
PERICARDIUM CANNOT ADTUST

‘— DRAMATIC INCREASE in PRESSURE
INSIDE PERICARDIAL SAC

CAVSES &

E RUPTURED of

CHEST TRAUMA

RUPTURED ADRTA VENTRICLE AFTER
a HEART ATTACK



Who is at Risk for Cardiac Tamponade?

e Cancer A j'
e HIV

* A history of heart procedures

 Kidney disease that’s in its end stage

* Tuberculosis

e Congestive heart failure

e Autoimmune diseases




ACUTE IDIOPATHIC
PERICARDITIS

15-30% 1%

RECURRENT [ CONSTRICTIVE
INCESSANT <2% PERICARDITIS

PERICARDITIS v

PERICARDIAL EFFUSION
with CARDIAC

TAMPONADE

-

|
< B




Cardiac tamponade

J Systemic : .
venous return - J Cardiac output

Distended L e
neck veins Beck Triad o3 Hypotension
_ SVC i .

Intrapericardial — 'il' - Decreased blood

fluid accumulation flow to organs

e N Pulsus paradoxus
Heart compression

Decreased ventricular —
diastolic filling

Interventricular septum 3
shift toward the left

Muffled
heart sounds




Cardiac Tamponade
Beck’s Triad

Ventricular
wall collapse

Pericardial effusion

Don't mix up with:

Cardiac Tamponade - Becks Triad

1 Hypotension

2 Jugular venous distension

3 Muffled heart sounds

Tension pneumothorax

1. Hypotension
2. Jugular venous distension
3. Absent breath sounds

i |

]
Constrict ‘ | Constrict

Decreased Decreased
Diastolic Dilastolic
Filing Filling

Tamponade | Tamponade

|

S ) ——

SRRy

B | |

! | A || 533331 R it
AR A AR A L_HJJ N CAG A

Electrical Alternans

(JvD)

Jugular Venous Distension

Muffled or Distant Heart Sounds

Low Blood Pressure
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v'Tamponade: EElcwon SL0OTOAMKWY TILEGEWVY
v EEadavion Tou Y Adyw TIEPLOPLOKOV GTNV TIANPWACN ATIO. Trpéf
A
apxn mg 5Laoto}\ng '
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[lepiopioTikn ualoAoyia...

= [leplopiomiki MKI, oupTtrieon, epepaypa RV, coapn RV n
LV failure

= Tayuorarn kaBodoc¢ Tou y: n KolAia TTAnpwveral uovo arnv
ITOWTOOIACTOAN ...

= Steeply rising H wave: Metd Tnv TpwTod1a0ToAR n pon | Ka

n mieon T ...
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ZpaymBIKSG TPUYHOG

= 2 upuTtrieon: Evioxuuévn taxeia TAnpwaon (y) Kal Taxeia
augnon Trieong o€ €va dlaoToAIKO plateau (H wave)
XWPIC evioxuaon Tou a. EvioTte 1o X evioxueTal £TTiONG
mM.X. Effusive-constrictive ( kUpa “W?). 210V

ETTITTWPATIONO TO X E€ival TTIO EVTOVO.

= 2nueio Kussmaul...




Phonocardiogra mmﬂ
L |
Second left

interspace J 5 x

Phonocardiogram —
apex

;o

|!
!
1
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, 1984).




Table of Comparison Between

Constrictive Pericarditis
&

Tamponade

Difference between constrictive
pericarditis and tamponade
Constrictive Tamponade
Pericarditis

State of the Thickened or Accurmulated
Normal LV pressure pattern Constrictive LV pressure pattern pericardium rigid pericardium § fluidin the

pericardial sac

W Mastly chronic Mostly acute

Treatment - Medications - Drainage
(early onset) - Surgery (severe
- Surgery (severe cases)
stage)
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[ Constrictive Pericardium

b

Haemodynamic Effects

Dynamic Changes in Right and Left Heart Filling with Respiration
Elevation and Equalisation of Cardiac Filling Pressures
Increased Venous Pressure
Decreased Cardiac Output

b

Clinical Manifestations

V4 Signs:

Symptoms: Jugular Venous Distension
Dyspnoea on Exertion Steep, Deep Jugular y-descent
Oedema Kussmaul Sign

Chest Discomfort Pleural Effusion
Fatigue Pericardial Knock
Abdominal Symptoms Hepatomegaly
Ascites




» Dijastolic Heart Sounds...
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Jugular vein distention
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Hepato-Jugular reflux and
Kussmaul’s sign

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

— sustained rise 1 cm for e Kussmaul’s Sjg_n
30 sec.

— T venous tone & SVR
— 4 RV compliance

— inspiratory T in JVP
— constriction

— rarely tamponade
Positive HJR — RV infarction
correlates with

LEVEDP = 15

> 2
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Bpaxu P-R, au¢non évraonc S1

LV Steep

Pressure ——a— slope H éVTGOT] TOU S1 EéapTqul G'ITé

at
~__Crossover

o e Shallow TNV B401N TWV PITPOEISIKWV
pressure

T Crossover ’ ,
aoint YAwXivwyv otnv €vapcn tng

OUOTOANG.
A. If the P-R interval is short, the LV contracts before the left atrium has
had a chance to relax and drop its pressure. Therefore, the LV pressure will T . o 7
T S R ARG T A i T81: Bpaxu P-R, taxukapdia,
not exceed left atrial pressure until it has contracted for a long enough time
to accelerate to a stage of rapid pressure rise by the time the mitral leaflets i , .
are closed. This produces an abrupt deceleration of forward flow and a BpGXﬁlg KUKAoI o€ atrial
loud sound.
B. If the P-R interval is long, the LV contracts later than at A, so that the ihri i i i
s o : R e e fibrillation, MS (mitral stenosis)
left atrium has had time to drop to a low pressure when the LV pressure
exceeds it. The pressure crossover point is on the slow part of the LV accel-
eration curve, and the valves are closed at a relatively slow rate, producing
a soft sound.




This medium-frequency (MF) phonocardiogram is from a patient with com-
plete AV block, i.e., the P waves and QRS complexes are independent, thus
causing the P-R intervals to vary. Note the loud S, after the short P-R (first
one) and the soft one after the long P-R both at the apex and second left
interspace (2 LIS).




- Systole Diastole ~ Systole Diastole
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The pressure recorded during balloon inflation is similar to left atrial pressure because the occluded vessel and its distal [
branches that eventually form the pulmonary veins act as a long catheter that measures the blood pressures within the f;.'
pulmonary veins and left atrium. £hi



