Pulsus parvus et tardus...

The first indication that the rise is slow is the absence of a tap.

Then you may notice that the sensation is one of a caressing lift.

Feels fike \

The normal rise is a tap:
the slow rise is a caress.

SOS: If you feel a tap followed by a push, then you may be

feeling an anacrotic shoulder followed by a late slow-rising tidal wave

A lag between the onset of the apical impulse and the carotid

impulse predicts a valve area < 1 cm? (100% specific).
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Carotid and brachial pulse
contours 1n a patient with
mild AS. By the time the
pulse wave reached the
brachials, it had become
normal.




Rapid Rates of Rise (Brisk Pulse) with Normal Pulse
Pressures

= |f there are two outlet orifices for gjection, as in MR or VSD

The increased volume produces
a Starling effect on the LV

Incompetent
mitral

Systole with MR




The rate of rise in HOCM is among the fastest in cardiology
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The Brockenbrough effect is seen in the postextrasystolic beat B because
the pulse pressure decreased to 40 mmHg from 55 mmHg during sinus |

;I

rhythm at A. B

Patras University Hospital



Brockenbrough—Braunwald-Morrow

Patras University Hospital



Rapid Rates of Rise with Increased Pulse Pressure

= Most common cardiac causes of a bounding pulse

Aortic regurgitation (AR), persistent ductus arteriosus,

and coarctation.

= Most common noncardiac causes of a rapid rise

with increased pulse pressure

Thyrotoxicosis, pregnancy, and severe anemia.




* Bounding pulse/ water hammer pulse

This tvpe of pulse nises suddenly followed by
a quick fall.

T Hundegpla

Quick rise 1s due to increased stroke volume,
and the quick fall 1s due to  quick passage of

blood from aorta to ventricle. ‘ _ ;
What is Corrigan’s pulse?

Seen 1n aortic iIncompetence.

ANS: It is the bounding carotid seen by eye.

2. What are the most common cardiac causes of a bounding pulse?
ANS: Aortic regurgitation (AR), persistent ductus arteriosus, and coarctation.
3. What are the most common noncardiac causes of a rapid rise with increased
pulse pressure?
ANS: Thyrotoxicosis, pregnancy, and severe anemia.
4. Why is the pulse of AR bounding?

ANS: a. There is a high systolic pressure because a large volume is ejected.
The large volume is from two sources: the diastolic AR flow plus
the mitral diastolic flow. The Starling effect caused by stretching
the LV creates the rapid rise.

b. There is a low diastolic pressure.




Corrigan pulse...

= The lower diastolic pressure in AR is only partly due to

backflow into the LV during systole.

= |tis mostly due to the reflex decrease in TPR caused by the
large stroke volume stretching the carotid and aortic sinuses.

Although sAR will generally have a diastolic pressure of about 50
mmHg or less, if the patient goes into heart failure the resultant reflex

increase In peripheral resistance caused by low output may raise the

diastolic pressure to normal values.




Corrigan pulse...

= The loud sounds heard when the
stethoscope is placed over the rapidly rising
large pulsations of the femoral artery are

called Traube’s sign, or pistol-shot sounds




Duroziez double murmuir...

Duroziez’ double murmur:

1st = systolic murmur heard by gradually compressing the

femoral artery with a finger proximal to the stethoscope

2nd =» diastolic murmur produced by gradually compressing
the artery distal to the stethoscope (backflow in all the large

arteries in diastole).

Note: Traube’s sign and Duroziez’ double murmurs are more of
historical than practical interest because no more information is
gained from them than by palpating the pulses or taking a blood

pressure




Aikopupoc (Bisferiens) ogpuyuoc

MeyAAOC OYKOC TTAAUOU TTOU £CWOEITAI TAXEWC

MeOOOUGTOAIKN Epppagn

Bernoulli effect...or
Midsystolic LVOTO

Alkopudog oduyuog: Percussion
& tidal waves.
ALLOOUVOULKA oTNUOVTIKN AR,

S AR+AS, HOCM ...
£ Dicrotic notch




AIKOpu@oc¢ (Bisferiens) o@uyuoc

The fall in lateral wall pressure during peak velocity
requires a high velocity of ejection. This implies the
presence of a relatively healthy myocardium.

T l
= } ! = Bernoulli
w117 a effect
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h High-velocity
i jet
Stenotic
valve

AS + AR




Bisferiens pulse in a patient with severe AR. (EDM =
early diastolic murmur of AR at left sternal border;
MDM = mid-diastolic murmur at apex [Austin Flint
murmur]).

AIKPOTIKO KUUQ

AIKPOTIKN EVTONN
Incisura

Patras University Hospital



Y~ FPercussion wave
|
SV

\_— Tidal wave
| Reflected

Percussion Wave = rise due to LV ejection;

Tidal Wave = echo of the percusion wave by the
arterial system;

Dichrotic notch is the abrupt closure of the
aortic valve; dicrotic wave is the reflected wave

from the peripheral vasculature




AIKPOTOC OQPUYUOC

Increased TPR

Reduced SV —
= H deuTEPN KOPUYPN 6TNV OIACTOAN AUETWC

META TOV S, (UTTOTACN PE QUENMPEVEG

QVTIOTAOEIC OTTWG OE TTUPETO, tamponade,
oofapn o&cia kKapdIakr AVETTAPKEIQ,

UTTOYKaIMIKO shock, post-AVR)




Dicrotic notch Dicrotic notch

D, Aikdpudog opuyudg oe HOCM. Zmtavia YnAadpntoc.

E, AlkpoTLIkOG 0PUYHOG: EVIOYUHEVO OLKPOTIKO KULO OTIWG OE oMY,

ocoBapn KA, utoykatptko shock, tamponade, AVR.




Bernoulli effect

80% SV! =

Midsystolic LVOTO | .
31 53

Bisferiens — HOCM F]mf::n::ne.— Anr’nr
regurgitation

Reduced SV —_— (‘\
Increased TPR \
T
_A_/"\-._ AA_I_M
B i i

51 52
Dicrotic pulse Mormal carotid pulse

Patras University Hospital



Normal response of JVP and BP to Inspiration

JVP Systemic BP

Mean pressure falls \Wave Falls < 5- 10mmhg
forms become prominent

: Mechanism
Mechanism J . * During inspiration thereis relative
Inspiratory transmission of FF m . pooling of blood volume inlungs.
negative Intra thoracic,intra - E . & lote :Since both pulmonary circult and
pleural | Intra-pericardial and . _ : the left heart are intra-thoracic structures
Intra cardiac pressures help the . : Inspiratory gradient is not established
right heart chambers to suck i Tl betweenthem unlike right side,)
the blood from extra-thoracic . Be
venous reservoir 1VC* . AN * Septal movement towards LV cavity
s\Which is uninfluenced | 543 o 3 interferes with LY stroke volume
vinging Intra tho [ / . = (Reverse Benhiem effect/Ventricular
' : _ interdependence | Pericardial
restraint also augments this.

* Importantly , direct transmission of
negative intra-thoracic pressureinto
the central arteries also contribute to
momentary reduction Aortic
afterload & BP by few mmhg.

Inspiration




Pulsus paradoxus

= Tamponade, cupTeoTiKn MK, Bpoyxikd doBua,

UTTOYKOIUIKO shock, TTveupovikr euBoAn...

1. Why do some asthmatic patients seem to have a marked inspiratory fall in
blood pressure?

ANS: Bronchospasm may raise the intrathoracic pressure very high (similar
to a Valsalva maneuver), and inspiration will, by contrast, seem to lower
the systolic pressure excessively. Actually, it is an expiratory rise in
blood pressure, not an inspiratory fall.

Patras University Hospital




Pulsus paradoxus

When will there be no significant inspiratory fall in blood pressure despite
marked tamponade?
a. If AR is present, the LV can fill from the aorta during inspiration.
b. In patients with a large atrial septal defect (ASD) the normal increase
in systemic venous return to the RV on inspiration is almost balanced
by a decrease in left-to-right shunt, so that the RV volume changes
very little during inspiration.
[f the LV diastolic pressure is very high.




Pulsus alternans

= 2 o0Bapn yuokapdiakn dUCAEITOUpPYiIq,
EKTOKTOOUOTOAEC (AAY o@uyuoc didupiac pulsus

bigeminus). Me meooueTpo (<10 mmHg diagpopq)...

» ‘ExAucn pe dioupnon, 6pBia Béon...(ueTaTpoTtA o€
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Pulsus alternans o€ dvdpa pe AS & cucatoAlkr) SucAeLToupyia.

O S1a0TOALKOG 1X06 (G) eival aBpoLoTikdg S3 & S4, Aoyw

TOYUKOPOIOG Kol TIopaTETApEVOU P-R




Pulsus
alternans (g2
beats, LV
systolic
faiure) versus

Pulsus
paradoxus
(lower during
inspiration)

Arterial pressure

{mmig)
g P g P




MNaBoAoyikog cPuypog

NAMES
PULSUS PARVUS (Weak pulse)low output failure
PULSUS TARDUS (Anacrotic pulse): Aortic stenosis (AS).
PULSUS BISFERIENS (Bifid pulse): Aortic insufficiency (Al).
PULSES ALTERNANS: With severe L-heart failure.
PULSUS PARADOXUS: SBP>10 mm Hg with inspiration. Tamponade
WATERHAMMER PULSE: Wide pulse pressure. Al

SPIKE AND DOME PULSE: Double systolic peaks. HCM outflow obst.
DICROTIC PULSE: 2 (systole/diastole).-Myocardial disease hypovolemic

BIGEMINAL PULSE: Alternating normal and PVC's PAC'S.




[TaBoAOYIKOC OPUYUOC

Pulsus tardus: Fixed obstruction to left ventricular
outflow (valvular aortic stenosis, congenital fibrous
subaortic stenosis). Bpadeia avodoc, poilog, Bpaduc
KOl TTAPATETANEVOC ME MIKPO Uwoc. Anacrotic notch &
acrotic pulse.

Pulsus parvus: o@uypoc¢ JIKpoU UPoug AOYw
EAATTWHPEVOU OYKOU TTAAUOU.

Pulsus parvus et tardus: coapn otEvwon aopTnc.

‘Eviovoc o@uypoc YTTepKIVNTIKA KUKAoPopia & LV
volume loading (VSD, MR, AR)

S




[TaBoAOYIKOC OPUYUOC

Corrigan or water-nammer pulse: coBapn AR; Aigvidia
avodog, Taxeia TrTwaon Xwpeic dicrotic notch. (xaunAn
QVTIOTOON A0PTNC KAl MEYAAOG OYKOC TTaAUOU). 21NV octia AR,
Tpwinn ocuykAion TG MV trapepTTodidel auTd Ta QAIVOUEVA.

Bounding arterial pulses: PDA, AV fistulas, thyrotoxicosis,
pregnancy, fever, and anemia, severe bradycardia, arteries
proximal to CoA.

Hill's sign: AR (] KaTaoTAOEIC JE AUENUEVO OYKO TTOAWOU) N
OUGTOAIKN TTIECN OTA KATW AKPA €ival HEYAAUTEPN OTTO TA AVW
akpa > 20 mm Hg.

KataoTaoeig pe augnuévo oyko TTaApou: Becker’s sign
(opatéc oueelic oTov apgiBAnoTpocldr)) and Mueller’s sign
(0paTEC OPUCEIC OTAPUANG).

S

VR




[TaBoAOYIKOC OPUYUOC

AV dissociation: diakupavon o@uyuou (eT1Ti Taxukapdiag,
UTTOWIia KOIAIOKNAC Taxukapdiag)

Bisferiens pulse: peyadAo¢ Oyko¢ TTaAUOU TTOU £CwOEiTal TAXEWC,
N yeooouoToAikn atmogpacn (AR, AR & AS, otraviwg o¢
veapouc evhikeg, HOCM).

Dicrotic pulse: H deutepn kopu®n oTnV OIACTOAN AUECWC UETA
TOV S, (UTTOTOON YE EATTWHEVEG AVTIOTACEIG OTTWG OE TTUPETO,
tamponade, cof3apn kapdiakr aveTTAPKEIA, UTTOYKAIUIKO Shock)

Pulsus alternans: 2ofapn yuokapdiakr) ducAeiToupyia,
EKTAKTOOUOTOAEC (AAX o@uUYNOG didupiac pulsus bigeminus)

Pulsus paradoxus: tamponade, cuptreoTikn K, Bpoyxiko
aoBOua, uTToyKaIPIKO shock, TTVEUUOVIKI EUBOAN.




Quick Diagnoses Possible from the Carotid Pulse

= Feel for a gentle tap = carotid with a normal

amplitude and rate of rise.

= |f you feel no tap but only a “push” you should

assume that AS is probably present.

= |f you feel a sharp tap (brisk pulse) due to a rapid
rate of rise, consider MR, VSD, or HCM if the pulse
volume or pressure is normal.

If the pulse amplitude is increased, consider AR, PDA, or
NG
1 §




Where are Korotkott sounds loudest? (a) In the center of the cuftt, (b) at the edge
of the cuft, or (¢) a few centimeters distal to the cuff edge?

ANS: In the center of the cuft.

—<\

Since a stethoscope chest piece cannot be placed
completely under a cuft, the best compromise is
to slip as much as possible of the diaphragm chest
piece under the distal edge of the cuft.

Site of
loudest

Korotkoft
sounds




The usual commercial leg cuff, such as
that shown here, must be rolled diago-
nally around the thigh, to keep the

edges snug against the skin. The sys-
tolic blood pressure in the legs should
not be over 20 mmHg higher than in
the arms




A convenient method of taking a leg
pressure if you do not have a thigh cuff.
A pediatric bell should be used to

achieve an easy air seal behind the
medical malleolus.




Leg Blood Pressure in Aortic Regurgitation

1. How does AR affect the blood pressure in the legs in comparison with that in the
arms? What is this sign of AR called?

ANS: AR exaggerates the tendency for the leg systolic pressure to be higher
than that in the arms. If the difference is greater than normal, i.e., more
than 20 mmHg, it is known as a positive Hill’s sign | 7].

Note: 1t is easy to remember because blood pressure increases, i.e., goes
“uphill” in AR as the examiner goes down the body.

Why is the cuff systolic pressure in AR higher in the legs than in the arms?

ANS: One theory is that reflected waves from the periphery sum with for-
ward waves. These summed waves are known as standing waves.




Radio-Femoral delay: CoA

Ejection sound

TRt V
Tidal wave '
TR

ssion wave

Onset almost simultaneous

[ntra-arterial pressure tracings in a patient with coarctation of the
aorta show that the onsets of the femoral and radial pulses remain
almost simultaneous. In coarctation, a delay in the femoral is felt
on palpating both arteries simultaneously because the percussion
wave distal to an obstruction is obliterated by an anacrotic shoul-
der, which is imperceptible. Thus only the tidal wave is felt in the
femoral artery, whereas the earlier percussion wave is felt in the
unobstructed radial artery|




Radio-Femoral delay: CoA

By placing the patient’s wrist over his or
her femoral artery as you palpate both,
you can best perceive the obvious delay
of the femoral pulse peak over that of the
arm. In using the radials rather than the
brachials to test for differences between
the arm and leg, you take advantage of
the increased rapidity of pulse rise as you
palpate more peripherally down the arm.




Orthostatic hypotension

= |f a patient has a history of presyncope or syncope on
standing (orthostatic hypotension), how long should the

patient stand before checking for a fall in blood pressure?

ANS: If the blood pressure does not fall immediately, you

should recheck after 3—5 min of standing.

Note: A drop of more than 15 mmHgq in systolic pressure or
any fall in diastolic pressure suggests hypovolemia or

autonomic dysfunction...




The Valsalva maneuver is credited to IREEEINCIERETTE,
Antonio Maria Valsalva(1666-1723),

an ltalian anatomist, as a technique

for expelling pus from ear by

expiration against a closed nose and

mouth,through an open glottis...

Mean
Aortic
Pressure

Patras University Hospital



Valsalva @ rEF

200 r
m A. The typical normal blood pres-
1uo|— S

sure response to a 10-s Valsalva

strain showing a good post-Valsalva
overshoot, indicating an ejection
B fraction of about 70 £ 10%.

150[: B. The absent post-Valsalva over-
| M!“ﬂ}mm&w shoot suggests an ejection fraction
100} T L = i
of about 50 + 10% by angiography|
SOE T
0

Arterial pressure (mmHg)

This is partly due to the excess lung blood volume in the congested lungs,

which continues to empty into the LV during the entire 10 s of strain

The square-wave response 1is
150 WWMWW present when there is no fall in blood
100 itk M%%WW pressure during and no rise in blood
pressure after a Valsalva strain. This

0 L usually indicates an ejection fraction
5"" 9"-'!’ of 20 + 10%.




Emiokommon NMpokapodiov




YnAdepnon Npokapodiou




Right 2nd
interspace—
Aortic area

Epigastric
(subxiphoid)

Left 2nd
interspace—
Pulmonic area

Right

— ventricular
darea—
Left sternal
border

.. Left
ventricular
area—Apex




Kopugaia won (Apex Beat...)

= Traditionally, the term apical impulse refers to

the left ventricular (LV) impulse
= DDx: point of maximal impulse (PMI)

= [t occurs at the onset of LV ejection and is
normally located within the left midclavicular

line in the fifth intercostal space

N




Apex beat...

Counterclockwise
rotation

Apex
strikes
chest wall

'\‘
Diastole & Systole

g 5

This counterclockwise rotation occurs during isovolumic contrac-
tion, 1.e., before blood 1s ejected from the ventricles.




The apex beat
The coin is over the apex. The intercostal spaces are
numbered. Vertical ines show nght and left midclavicular
and left antenor axillary ines. Gare must be taken in
identifying the midclavicular line; the inter-observer vanability
can be as much as 10 centimetres!







Apex beat...

Superion vena cava

Right |
PLlmOnNary ———
arery

Right atrium i
"~ Left ventricle

Right ventricle”

Pulmonary b ool s

artary




Note that the apex beat is palpable in only
about 50% of adults




A posterior in addition to an anterior
approach may allow you to feel more

subtle movements, especially if your left
hand 1s more sensitive than your right.




[n this patient with mitral stenosis, the phy-
sician is palpating the movement of a large
RV, which was producing a right ventricu-
lar rock, i.e., a sustained left parasternal
impulse and lateral retraction.

If your fingernails are long enough to cause
discomfort when you push up into the epi-
gastrium with your fingers, you may use the |
pad of your thumb to test for RV pulsations
during a deeply held inspiration.




Poicoc (thrill) vs. Epywdnc won (heave)

ek
et
2t

=

-'!-'l.=l|. —= 3

Localized
pulsations

Although small localized move-
ments are best perceived by the
distal finger pads, thrills are best
felt with the distal palm.

Thrills

Heaves or




It is worth noting that the
palpable apex beat is not

the anatomical apex of the

heart but a point above it.

At the time the apex beat is
palpable, the heart is assuming a
more spherical shape and the
apex is twisting away from the

chest wall.

Electrocar diogram

The area above the apex,

however, is moving closer to

the chest and is palpable ﬁ




S1 S2
Maormal
duacloloyiko kopudoypadpnuo: Kopa a < 15 % cuvoAikov UPou.
>nueio E => apyr] couotoAng LV. AkoAouBei oTadLokr uttoywpenon
w¢ To onueio O (dLdvolén MV).

Ta SaKTUAQ «volwBouv» oTlyplala won Kal Katotmv v E-O, .

QTIOAKPUVOT) WG TOV S....
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This depicts a normal apex impulse (apex cardiogram, or ACG)
recorded over the apex beat with the subject in the left lateral
decubitus position. The fingers feel the E-O slope as a purely
systolic retraction. The S,—O portion of the slope is so short and
rapid that the O nadir is perceived as ending at the S,. The end-
systolic hump of the ACG is not perceived by palpation as inter-
rupting the E-O slope.




Apex:
» Palpable in 1 of 5 adults < age 40
» Best felt with fingertips or finger pads

Normal Location:

» No more than 10 cm from mid-sternal line in the
supine position

» Left decubitus position not reliable for apical
location

Normal Size:

» No larger than 3 cm (about 2 finger breadths) |
v/




= Aldtoon LV:

MeTatoTion >10cm

The normal apex beat is not felt in two
interspaces during the same phase of
respiration.

mAayiwg, evaicOnto

QAAQ N €LOLKO OTNELO

>tnv left lateral

decubitus B€on),

A normal apical impulse is no larger than
about 1'/> fingertip widths (3 cm).

SLAUETPOG > 3 CM TILO

a&LOTILOTO ON pao

f;

°atras university HosDItd J'




AlaTapaxec TNG Kopupaiag wong...

Evromion: Metarémion = Aiaraon kai/p LVH

AlaueTpog: Eupeia = Aiataon LV

Alapkela: NMaparetapevn = LVH, HFrEF

Ywog: YIrepkivnTikKn = POpTIon OYKOU




Dilatation Pure LVH
with

proportionate LVH




AlaTapaxec TNG Kopupaiag wong...

=  [laparerapévn => Qéption mieong (Yreprpopia)

S, 5, 5 s,

Mormal Sustained

il
S S

Left 1 2

sternal -N‘M

barder Y

LV if_"‘Du}sa m

A sustained low-amplitude (hypo- (supine)
kinetic) impulse is seen in dilated V

cara’mmyoparhy. Sustained apex host

Patras University Hospital



AlaTapaxec TNG Kopupaiag wong...

= Severe AS, HTN, HCM: Auvartr, Mn petatommopévn (A

Aiyo...), MNMapartetapévn (>50% ouoTOANC), evioTe JITTAN (£ S4)




AlaTapaxec TNG Kopupaiag wong...

» YITEPKIVNTIKA => POPTION OYKOU

51 E;: E1 E;:

Hyperkinetic




51 S2
Hyperdynamic

Ynigpduvapikn won: LV volume overload (MR & AR...). Evioyuon a

(UnAadpntd) ouvriBwe onpaivet T LVEDP. Suvuttdpyel S3...




AlaTapaxec TNG Kopupaiag wong...

= Severe AR/MR: Metartotriouévn, eupeia,

uTTEPKIVNTIKA, <50% OUOTOANCG, £ S3

51 Efl: 1 S:

NMormal Hyperkinetic




AlaTapaxec TNG Kopupaiag wong...

= Severe HOCM: Mn petatommopevn, MNapatetapevn

(>50% ouOoTOANG), eviote JITTAN (£ S4), N TPITTAR!

Atrial
hump ™

This apex impulse tracing (apex
or A wave Mid- =

. cardiogram) is from a 45-year-old
systolic = :
dip man with HOCM. The atrial hump
and the midsystolic dip give an
impression of a triple outward
movement.




Analysis of the type of Apex beat

Is it forceful?

Yes

Is it sustained?

Yes

Heaving
Apex

Wil be
displaced too.
Localized apex
generally.
Venbricular
Niypertrophy

| prassure
werload)




Analysis of the type of Apex beat

Is it forceful?

=

Yes

r

Is it sustained?

= 3

Mo Yes

Hyperdynamic Heaving
Apex Apex

Wil be Wil he
displaced too. displaced too.
Diffuse apex is Localized apex
charactenstic. generally.
Verncular Ventncular
dilatabon | Yolunme nypertrophy
averioad) | pressuns
werload)




Analysis of the type of Apex beat

El

Mo

L

Is it sustained?

No
Normal
Apex

Only if position
is also normal.
(Left 5% |CS. just
meadial to MCL)
If displaced,
may be due to
non-cardiac
causes.

Is it forceful?

=

Yes

r

Is it sustained?

= 3

Mo Yes

Hyperdynamic
Apex

Heaving
Apex

Wil be
displaced too.
Diffuse apex is
charactenstic.
Ventrcular
dilataton (valume
overioad)

Wil be
displaced too.
Localized apex
generally.
Ventncular
nypertraphy
|pressurs
werload)




Analysis of the type of Apex beat

Is it forceful?

4 [

Mo Yes

L | L

Is it sustained? Is it sustained?

= 3

Mo Yes
Yes

No Hyperdynamic Heaving

Normal Systolic Apex Apex
Dysf i
Apex ystunction Will be Will be
Only if position . displaced too. displaced too.
is also normal. Usually Displaced Diffuse apex is Localized apex

(Left 5% ICS, just characteristic. generally.

;;:ﬂlh.-ll;c f-.-'lal ) Vierricular Vertricular

'sﬂa? : dilatation {volume nyperraphy
may be due to overload) (pressure
non-cardiac werload)
causes.




Right 2nd
interspace—
Aortic area

Left 2nd
interspace—
Pulmonic area

Right
ventricular
area—

Left sternal
border

Parasternal:
» Lift: RV enlargement or severe MR
e Thrill: VSD, HOCM (IHSS)

» Palpable P2 (ULSB): pulmonary
hypertension




Feeling for the parasternal impulse

A parasternal impulse may be felt when the heel of the hand is rested just to the left of the

sternum with the fingers lifted slightly off the chest . Normally no impulse or a slight inward
impulse is felt.

In cases of RV enlargement or severe LA enlargement, where the

right ventricle is pushed anteriorly, the heel of the hand is Ilftea‘*
the chest waII W|th each systole.




In obstructive pulmonary disease,
hyperinflated lung may prevent
palpation of an enlarged right ven-

tricle in the left parasternal area.
The impulse is felt easily, however,
high in the epigastrium where heart
sounds are also more audible.




Palpating the base of the heart

Palpation with the fingers over the pulmonary area may reveal
the palpable tap of pulmonary valve closure (palpable P2) in
cases of pulmonary hypertension




