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"The beginning of the physician 's secret: 
knowledge of the heart 's movement and 
knowledge of the heart . 11 

fro~ Ebers Papyrus - circa 16 centuries 
before the Christian era. · 
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9. Aortic Stenosis, Congenital and Acquired 

1. Timing 
2. Duration 
3. Intensity 

ETIOLOGY OF AORTIC STENOSIS 

I. Valvular 
A. Rheumatic 
B. ConC)enital 

1. -Bicuspid valve 
2. Unicuspid valve 
3. Four cusps 

C. Ca l cific 
0. Arteriosclerotic 

II. Idiopathic Hypertrophic Subaortic Stenosis 
.. A. Nonfamilial 

B. Familial 
With and without mitral reC)urC)itation 

III. Discrete Subvalvular Aortic Stenosis 

IV. Suprava l vular Aortic Stenosis 
A. Discrete 

l. Familial 
2. Nonfamil i a l 

B. l~pop l astic aorta (tunnel) 
C. Membrane (rare) 

Aortic Stenosis 

Systolic 
Ejection diamond shaped ends with A2 

- 1 - 6+ 
4. Pitch & Quality - Rough, mid to high-pitched 
5. Radiation 
6. Position 
7. Respiration 
8. Peripheral Siqns 
9. Special Studies 

-To cartoids,occasionally to apex 
- Upright,- leaning forward 
- No change 
- Slow upstroke, thrill in carotids; B.P. (~ pp) 

Amyl nitrite t murmur: 
Valsalva - little change 

- Ejection click 

22 . 

10. Clicks or O.S. 
ll. 53 and s4 - 5 (gradient > 60 mm Hg); single or paradoxically 

s~lit S with increasing severity 
12. Causes 
13 . Other 

Biscusp~d; rheumatic; valvular; "calcific"; HCVD 
- A.I. Murmur often present 
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MID-SYSTOLIC EJECTION MURMUR 

Mid-systolic ejection murmurs occur during the period of ventricu
lar ejection. As a result, the onset oi the murmur is separated from the first 
sound by the period of isometric contraction, and the murmur, which is cre
scendo-decrescendo in nature, stops before the respective semilunar valve closure. 

from AHA 
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-Sy!i!olic tjtction murmur in a n a!<ymptomatic 9-ycar-oiJ h..>y with m1IJ \ ' ;IIV;Ir 

aort tc stenos•s (aort ic systohc pre,su re grad tent. 20 mm . Hgl. The murmur;, "hun. w1th 
an early peak intenstty. Despite the murmur"s carly t1ming. llrx;• nu.: valv;!r di!o.:asc I!> ~ u~
gcsted by the presence of a promment and late CJCC tion sound IX). 'ecn wdl :tt the ape~ . 
This latter sound follows a soft li~t hcan sound by about 0.05 ~c~o:und and c:.tn be n . .knt1ficd 
by 1a synchromz.atmn w1th the bcgmning n sc oft he carot•d pulse. T he pu l"e abc If'" ~h!cp
ly risina . an add•tional feature suggcsung that the degree of stcnos•s 1\ mLid . 

from Tavel 
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- Cak1fic aonic st t nos1s (seven: I 1n a 56-year-old female . Systolic CJC'Chon 
murmur 11 present whteh IS prolonged and ha.Ji pe ak lnlcns•IY 1n mKhystole . The aoruc 
\ ccond ~oo nd IS wft. mdicatmg•mmob1hty o( the valve cusps. C arot1d puiK shows chanc
tcnuu:: stow•na of upstroke (Chapte r 7). 

from Tavel 
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10. Aort ic Regurgitation 

ETIOLOGY OF AORTIC REGURGITATI ON 

I. Acquired Aortic Regurgitation 

1. Timing 
2. Duration 

3. Intensity 

A. Rhe uma tic fever 
B. Syphilitic aortitis 
C. Endocarditi s 
D. Aortic di ssection 
E. Tr"'! uma 
F. Hypertension 
G. Arteriosc l erosis 
H. Cystic medi al necrosis of aorta 

II. Congen tial 
A. Valvular aortic stenosis (bicuspi d valve) 
B. Discrete subval vular aortic stenosis 

III. Associated Lesions 
A. Mar fan's 
B. Rheumatoid spondyli t is 
C. Rheumatoid arthritis (ca sua l) 
D. Ruptured sinus of Valsalva 
E. Coarctation of aorta 
F. Ehl ers-Danlos syndrome 
G. Reiter's syndrome and psoriasis 
H. Ventricul ar septal defect 
I. Osteogenesis imperfecta 

Aortic Insufficiency 

-Dia sto lic 
Decrescendo and early, begins with A2 
Holodiastolic severe 

- 1 - 6+ 
4. Pitch & Quality - Hi gh 
5. Rad iat ion 
6 . Position 
7. Respira tion 
8 . Peripheral Signs 

9. Specia l Stud ies 
10. Cli cks or O.S. 
11. s1 and s4 
12. causes 

13. Other 

- Erb' s point to apex - to right of sternum 
- Upright leaning forward in expiration 
- No change 
- Duroziez' sign; de Musset 's sign ; Pulses 

Bisferiens; B. P. wide P.P.; severe-diastoli c 
< 60 mm Hg 
Amyl nitr ite + 

-Eject i on cli ck common 
- s3 common , s4 occas ionally 

Luetic; rheumatic; bi scuspi d valve, SBE, 
trauma, ao rtic dissec tion 

-Austin Flint murmur (• with amyl nitrite) 

2'i. 
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EARLY DIASTOLIC. MURWUR 

s, s, s, s, 

AORTIC INSUFFICIENCY I I r PULMONIC INSUFFICIENCY 
,,, 

(With Pulmonary HJptrlllltion) 

s, s, s, s, 

OltGAHIC PULMONIC I I ,(:J::u~~ I I ·I~~>~ INSUFFICIENCY 
(Without PuliYIOIIQf'' Hy,trltn•ion) 

In aortic insufficiency or pulmonic insufficiency secondary to pul
monary hypertension , the murmur starts almost simultaneously with the second 
heart sound. Since the gradient between the aorta and the left ventricle is maxi
mal almost instantaneously and then slowly decreases. the murmur also has a 
high-pitched , slow decrescendo character. insufficiency 
On the other hand , valvular pulmonic / without pulmonary hypertension 
is manifested by a murmur which starts later and has a rap1d crescendo with 
a longer decrescendo. This murmur is lower-pitched than the usual early dia
stolic blowing murmurs. because the regurgitant flow is across the lower pres
sure system with only a small gradient. 

from AHA 
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- Aortic insufficiency, moderately severe. This example dcmonunucs the 

etfcct o( t\Jtcrina sounds from one loc•t•on {LSB) mto three separate frcquc:n~:y bands. h•ih 
(,...), med ium (middi<t) . and low (bottoon). The murmur LS best seen 1n the h1~h i~QO - j()O 
e.p.s.) band. bea:ins sliahtly before S2 in the low band. reac hes an early peal. uuc:n\Li y . and 
decrescendos rap1dly thereafte r, d•~appcanng in late diastole . 

from Tavel 

. Aortic H'I{IU}I'it.atinn d~ to cyttK: medial d'l{ru"atinu . A loud mn•tr,.] r.uiy dLA•tuhc munnur 
( EDM) U aom In thl" .J.oruc an:• ( :\A). At the min~l ;tn-.1 it prrst-slod w A111dn H1111 munnur tJ'S~t 1 a \·Uibll:. 
The an terior k.u\ct n( thr- miual \<th·c (M\'E) vibr.ur:~ w1th lhf' Ell~ I. The \"• •h·r., ~'~• ••n11: iu ),. If' dtoutolc 
coinctdcnt wllh the- PS~t. With handgrip (~bt) the Hint munuur '" KCf'nlllitlf"ci .m<J :t.goun rrM"ha iu 
ma.a.u:num 1ntc:ntny vnth the 1harp clo.•ng movann~t of thr: , ill\·c. 

froM Yu & Goodwin 

27. 
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11. Innocent Systolic Murmurs 

An innocent or functional systolic murmur is very common in children and 
occassionally found in adults. A lucid description, which has held through 
time is the original description taken from Dr. Still's records, a murmur which 
bears his name 

"And here I should like to dra~1 attention to a particular bruit 
which has somewhat of a musical character, but is neither of sinister 
omen nor does it indicate endocarditis of any sort. In PlY o~>m note
books I am in the habit of labelling it "Physiological bruit," but 
only for want of some better name. It is heard usually just below 
the level of the nipple, and about halfway between the left margin 
of the sternum.and the vertical nipple line; it is not heard in 
the axilla nor behind; it is systolic, and is often so small that 
only a careful observer would detect it; moreover, it is sometimes 
very variable in audibility, being scarcely noticeable with some 
beats and easily heard with others; its characteristic feature 
is a tv1anging sound, very like that made by t1~anging a piece of 
tense string. This bruit is found mostly in children between the 
ages of two and six years; as a rule ... the bruit is discovered 
only in the course of routine examination. It persists sometimes 
for many months; I have noted it as present in one case for tv1o 
years. Vlhatever may be i ts origin, I think it is ... not due to 
any organic disease of the heart either congenital or acquired; 
and I mention it in connection with endocarditis because I have 
seen several cases in which it has given rise not only to ground
less alarm, but to unnecessary restrictions, so that the child 
has been treated as an invalid and not allowed to walk about." 

from Still 

With the illustration on paoe 29, Rushmer has given a lucid illustration and 
description of this murmur. · 

28. 
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A 8. CROSS SECTION 
Of 

PL'LMONARY CO~S 

C. EARLY SYSTOLIC MURMUR 

~iiJCl--
frol'l Rushr1er 

Functional Systolic nurmurs 

29. 

A. Under normal cond i tions, blood flows through the aorta and pulmonary 
arteries at sufficient velocity to produce turbulence during the rapid ejection 
phase of ventricular systole. Early systolic murr1urs can be heard in many 
normal children at rest and i n nearly any normal subject after exercise. 

B. The right ventricular outflow tract has a roughly crescentric cross
sectional area, partly because the mer1branous portion of the interventricular 
septum bulges into the lumen . Bundles of myocRrd ial fibers , enc irclino the 
conus region, tend t o further diminish the cross-sectional area of this 
charnel during sys t ol e. For these reasons turbu lence is ~ore likely to 
devf' l op in t he pu l r1onary artery than in the aorta Systolic r.1urmurs in nomal 
sub:i ects usually have rmxi111a l intensity in the pu l fT!onary area on the precordiun. 

C. An early systolic "functional" r1urr1ur r1ay be reoarded as an intensif ied 
fou··th conponent of the first heart sound . 

- lnr.ocenr ~ y .. rolic cj~c rinn mu rmur in a you ntr: heaJthy malt wrth no hear1 dis
eao;e. The= m.•rmur. recMrletl ar the p•1lrr.nnary area. rs shon . with an early peak intensity . 
iCoun e.~ \' nf J.A .M .A . .2 1)2: 119, 10fo7) 

from Tavel 
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12. Continuous 11urmurs 

There are multp il e etiolo~ies of continuous 
istics vary accordinCJ to location and etio logy. 
murmurs are illustrated in this sect ion. 

TM Vario<.u {.,arue.r of Cantlnuow ,\funnur.r 

Rapid Blood FliJtD 
\'enow hum 
MammMy :souffie
He-man~oma 
'Hype-rthyroidism 
Acuff! &looholie hepati tis 
Hype~mil'l of neopl&:~i.a 

h~JJ.& I oms 
" -•al Cf'il <'& rcinoma 
P8.$et 'H di!'eA.Se 

HigA-to-lM.o Pr~A3uu Shunl.t 
Systemic &rlcry to pulmonary artery 

pa tent dltf'tUs artE>rioc;u~ 
a.ono-pulmonary window 
tru ncus arteriosu.i 
pulmonary &lrei! ia 
~nomalmu left <'Oro ul'l.n· &nerv 
broncbiec t&.Sis · · 
sequestra~ion of lung 

Systemic artery tn ri~bt hel'l.rl 
rupture-d si nll.i of \ 'aL.ai va 
ooronary !lrtery comm unic&tion 

Left-t..,.right atrial ~ bunt 
Lutembacher's :<~yndrome 
~titral at~ra + alriaJ !lt"ptal defect 

Vena-venous shunt 
Anomalou.'l pulmonary Vt'ins 
Porl&oS\-stem•c shunts 

A-V tl&tuia 
:I}'Mtem.ic 
pu lmonary 

Locaiiud -t rt~ial Ob&truclion 
CoArctation of l'lorta 
Pulmon.!t.ry a rt~ry stenosis or ohst ruction 
Csroti1t occli.J.Siun 
CeJiac, mellienteti<' ordu!;ion 
Renal occhL,iQn 
Femor.U ocrh~ton 
Coronary Qct:-huion 

murmurs and the same character
Two examples of continuous 

from JIHA 

CONTINU01J'i MURiroiUR 

TO- FRO MURMUR 

CONTINUOUS MURMUR v& . TO- FRO MURMUR 

.. 
I 
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•I ., ; ' •• 
'l,.l. '• 1· •. ' 
'.:·(·'1· 

s, 

'·!·/ '"" II;: , .. ,., ... 

In the presence of an abnormal communication between a high 
pressure sys tem and a low rrcssure sy~tcm . a la rge pressure gradient exists 
throughout the ca1diac cycle ar.d gives r ise to a continuous murmur. The clas
sical exam ple ot such ;1 '1\U rm ur is the murmur of patent ductus arteriosus. 
l11is type of murmur is at times confused with the to-fro murmur. The latter 
is a combi n3ti•m o f an ejec tion murmur and a murmur of semilunar valve 
incompet•2nce. T he classical examp le ot a to-fro murmur is the murmur of 
aort ic stenosis anJ insuflicicncy. The continuous murmur hu ilds i.lp to a cre
')CenCo arour.ct the sccon1 ht'art sound. whereas the to-fro murmur ca n be seen 
to have two compo nents. The mid-systolic ejection component decrescendos 
and disappe ;.trs as 1t approaches the second heart sound. 

fr om AHA 
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_ -Patent ductu~ artcnosus '" :111 18-year-o/d fe male . A conunuo~.n mummr 
(em) is present a! the pulmonary area wh•ch has its peak around lhe time of the seo:ond 
heart sound . A pansysto hc murmur is al so seen a t the apex. possibly rel ated to fun cttonal 
mitral insufficiency. 
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PERIPHERAL P. A. and PUL . VALVU LAR STENOSIS 
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.. -Peripheral pulmonary systolic murmur caused by obstruction _of the left 

main pulmonary artery by benign tumor in a 28·year·old woman. The munnur 1s long and . 
crescendos in late systole . extending to P2 . 

from Tavel 

13. Pul mo nary In suffi ciency 

For practical purposes of auscultation two va rieties of pul monary 
insufficiency should be considered: 

l) Pul mo nary in suf fi ciency secondary to severe pulmonary hyperten sion 
2) Pulmonary in suff i ciency (organ ic) secondary to rulrnonary valve 

abnormality (usually congenital) ~tith normal pulmonary artery 
pressures. 

I. 

II. 

ETIOLOGY OF PULMONI C INSU FFICIENCY 

Acquired pulmonic regurgita tion 
A. Organic 

l. Bacterial endocarditis 
2. Traunati c (surgical) 
3. Rheunatic fever 
4. Pulmonary arteritis and va lvulitis secondary 

to aortic aneurysm 
8. Functional 

l. t1itral stenosis 
2. Bronchopulmonary disease 
3. Primary pulmonary vascu lar occ lusion 

(primary pulmonary hypertens ion) 
Congenital pulmonic regurgitation 
A. Def i cient , absent, or supernumerary pul monic cusps 
B. Co ngenita l dilatation of the pulmonary artery 
C. Pul mo nary hypertension (severe, obstruct ive) 

in congenita l heart di sease 

3?.. 
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1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

Timing 
Duration 

Intensity 
Pitch & Qualtiy 

Radiation 
Position 
Respiration 
Peripheral Signs 
Special Studies 
Clicks or O.S. 
S and s4 cadses 

Other 

Pulmonary Insufficiency 

-Dias tolic 
- Decrescendo with pulmonary hypertension; 

mid-diastolic diamo nd shaped (organic) 
- 1-4+ 
-High pitch~d (high pulmonary pressure) ; 

rough and rumbling (low pulmonary pressure) 
Localized 3-LICS 

- Supine, leqs up 
Increases with inspiration 

- None 
-Amyl nitrite may t ; Valsalva may • 
- Occasional ejection click 
-Right-sided S3 ano . S4 if } P.A. pressure 
- t~ost 20 to puTmonary hypertension; congenital 

33. 
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. - Pulmonary insufficiency in the absence of pulmonary hypertension. A, tr~c

ing taken from a 22-ycar-old female with i•mlated congenital pulmonary insufficiency. A 
luw-frcquency dia"itolic murmur begin~ with P1 and hils fi creo;;cendo-dccrescendu configu
ratio n. stopping in mid-dia."itole . B, schemat ic.: diagntm dcmon.,lrating the fact that t~ 
murmur parallel!-~ the di<~stolic pressure differem:e m.:ross the pulmnn:1 ry valve . When sufh
cient bloo<.l regurgitoues hack acn>s!'l the va lve in early diastole . the pressures in the right 
ventricle and pulmonary arte ry equa li ze. caus ing the hackwanJ How and munnur to cease. 

from Tavel 

14. Ventricular Septal Defects 

34 . 

Large or small ventricular septal defects have different auscultatory 
findings that are useful clinically in determinin9 size and perhaps indi cations 
for operation. Large ventricular septal defects with shunts n,reater than ?./ 1 
or 2.5/1 pul Mona ry/systemi c flow ratios are assoc iated with a mid-diastolic 
rumble secondary to the torrential diastolic flow across the mitral valve. 
This finding is useful in quantitating the size ~f the ventricular septal defect. 

-Ventricular !ICptal defect 10 a 15·year·old male. A pansystolic munnur is seen 
in both tracings and obscures Al at the pulmo nary area. The murmur resembles an ejection 
munnur at the pulmonary area. The second sound is widely split at the pulmonary area, 
and a third heart sound is seen at the apex. 
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-"Functional" diastolic murmu r resu lting from to rrentia l flo .,., lcross the mi
trnl vaJve in ventricular septa l defect in an K-year-old female. The <lpexcardl(•g_ram shows a 
prominent rapid-filling wave with an overshoot. coincidi nK with a th ird soull!J. indicating 
that ftow into the left ventric le is rapid. 

from Tavel 

15 . At rial Septa l Defects 

35 

Atr i al septa l defects, uncomplicated with mi t ra l valve disease, have cl assic 
auscul tatory findings from which one can nake t he cl i nical diagnoses and 
qua nt i ta ti on of t he size of the atr i al septal defect. Lar~e atr i al septa l 
defects grea t er t han 2. 5/1 pulnonary/systenic f l ow ratios have a mid-diasto l ic 
f l ow rumbl e due to t he t orrent i al fl ow across the tricuspid va lve . 

~Tat I I I ... I I I .I l A ........, 
. 1 ~:.w ~ l 

Tlu,J 
• • p • p 

~ ~ : 
I ~ •II • !11. 

.. ~I[ rl' ~F n :1• 

.... I 
--, 

II II' II"~ lr v, r\ 
I 

\ 
['.. !"'-. v ['.. ~ ~~- l 

r--.~ ~ • .• 1 

r--. 

'W ~ .... r--. 1-
... PIJIATIQf Fl I I I I I I 

UPIJIAnC»< 
I , I I I I 

-~tnal sepaJ de(e.ct in to 22-year-old rcmaJc. with nonn&l ~lmonary a11ery prnsure. The KCOnd SOt.lnd 
sbows wMk sph1t1n1 (0.07 s«ond) wtuch vuict linle wilh n::piration. 

from Ta vel 
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. . Diastolic munnur in atrial septal defect . demonstrating atriosystolic accen
tuation as well as an early diastolic component. 
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from Tavel 

16. Pulmonary Stenosis 

-' ETIOLOGY OF PUU10f.IARY STENOSIS 

I. Conqen ita 1 
A. Valvular 
B. Subva lvula r 
C. Supravalvular 
D. Peri ph era 1 
E. Combinations 

II. Acquired (Rare) 
A. Rheur.1atic 
B. Endocarditis 
C. Carcinoid 
D. Large emboli 
E. Aneurysm of aorta 
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Pul ~119_n_a !'Y. ~_tenos_i s 

r i111; n• 1 
iJ!J Y'CJ J. j IHI 

- 'iy -; tol i c 
- Ejection diamond shaped; murmur ends with P

2 
fnt e.ns ity 

(passes A2) 
1 - 6+ 

Pitch & Qualtiy 
Radiation 

- High; rough 
- To neck, spine, scapula 

Position - Supine, legs up 
Respiration - Increases 
Peripheral Signs -Moon faces occasionally 
Special 
Clicks 
53 and 

Cau ses 
Other 

) 

Studies 
or 
54 

o.s. .. - Valsalva decreases; amyl nitrite t murmur 
- Ejection click, +with inspiration 
-Right-sided s3 and s4; persistent s

2 
split or 

single S (A ) 
Congenitaf; r~eumatic, rarely 

- Flow murmur often heard with pectus, ASD, 
anemia. Pre~nancy, fever, exercise, idiopathic 
dilatation of the pulmonary artery ; Co
existent peripheral P.S. occasionally 

PULMONIC STENOSIS 

s, s, 

II MILD I I ., .05 p2 
P.Ej 

s, s, 

MODERATE II 
P.Ej 

., 
s, 

SEVERE tl 11
1r 

il::;:r I 

.10 ., ., 
P. Ej • PULMONARY EJECTION 

In vulvular pulmonic stenosis with an intact ventri~ula~ sept~m. 
11 ~111 \' c.' l\lrt~o: ular svsll'lk l:jeclii."~O Pccomes progressively longer Wtth rnc~east~rg 
,,j,s t nh: ti~.'tt "' ._,u itl"'" . :\ s a resuh. th~ murmur becomes lo~der and ong . 

· · · J -\ t the same time pulmomc cl01ure occun t..' tl\l.'h' \'ll\1,: th l' ,h'f11..:' d~o'S UT~ ~~o.'UO · · . ' -. bee ':toe: 
hh'r ·md · .. plitt in\! l'~.'.: .. ,m~s "i der. but it is more dtfficult to _applreclatebe au 
· · · · • · 1 · h mur and pulmomc c o'ure come-. the.:- ~h.1rt i ..: ..:k,~ urc :;. ~,.,und ts ost m_ t e mur ~ diao,tolic preso,ure 
pr~.,~n: ssi vc:l y fai n t~r Jnd luw~r-puched. As th~ pul~~":r;;'e r e the pulmonary 
.. !r .. ,ps. h.' l). is ... , metn..: .:o ntracuo n shorten s to t e Ipom lmoni c \ teno'i' 

J i · ··th the first heart sound n severe pu · ~..· jc~..:ti~..' n s.,Jun US i~ ::, \\I d . . .ht ventricular compl iance . an 
with ..: lm..:cntric hypertrophy and ecreasmg ng 
atria l filling ' "und l.-\ l appears. 

from AH/\ 
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. . - ~1 i ld pulmonary su:nosi~ in a l ()..year-old male, featuring ejec tion sound CXI. 
systohc CJCCIIOn murmur. and late. son P2. The ejection sound follows the firs t sound by 
0 .0$ . second . and is well recorded in the pulmonary llrca. The prolonged S)'stolic murmur 
contmun through A2. 

from Tavel 

-Severe pulmonary stenosis (right-ventricular systolic pressure 147 mm. Hg) 
in a 16-year-old male. Tracing at pu lmonary area demonstrates an early systolic ejection 
sound {X) which decreases with inspirat ion (comple:~~. at right) . 

from Tavel 
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17 . Tricuspid Re~urgitation 

Tricuspid insufficiency occurs commonly in two settings in the adult: 
l) secondary to pulmonary hypertension 2) endocarditis in the tricuspid valve 
in I.V. drug abusers. The latter ~ay be silent while the former ~ay · be 
difficult to discern due to associated mitral and aortic valve ~ur~urs. 

Timing 
Duration 
Intensity 
Pitch & Quality 
Radiation 

Position 
Respiration 
Peripheral Signs 
Specia l Studies 

Clicks or O.S. 
s~ and s4 C uses 

Other 

ETIOLOGY OF TRICUSPID INSUFFICIENCY 

I. Acquired 
A. Functional - usually 

l. Pulmonary hypertension 
2. Pul~onary stenosis 
3. Left heart failure 
4. Mitral valve disease 

B. Organic 
l. Rheumatic 
2. Trauma 
3. Endocarditis 
4. Carcinoid 
5. Ebstein' s 

C. Congenital 

Tricuspid Regurgitation 

-Systolic 
- Holosystolic or mid systolic 

1 - 3+ 
- Medium to hiqh 
- to right of sternum - very little radiation 

usually 
- Supine, leqs up, right or mid-sternum 
- Marked increase 

Pul satile liver, t systolic wave in JVP, edema 
- Amyl nitrite - t murmur; Valsalva - immediately 

-1- murmur 
- Rarely any clicks or O.S . 
- Right-sided S and rarely S 

2o pulmonary ~ypertension; gccasionally 
rheumatic or trauma or SBE (drug addicts ) 
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II 
- Jugular pulse tracings in tricuspid insufficiency . A, typical pattern in tricuspid 

insufficiency with atrial fibri llation. The X descent is completely obliterated by a long re
gurgitant V wa ve. 8, tricuspid insufficiency with normaJ s inus rhythm. The X descent is 
well preserved but is not qu ite as deep as the Y descent. The V wave begins during the early 
part of ventricular systole. I n normal sinus rhythm , the X descent should be deeper than 
~ h e Y d~sce nt , and reve_rsa l o f this re lationship suggests tricuspid di se ase . C, frank tri cuspid 
msuffic1cncy (normal "i lnU ~ r~ ythm) . During aJI of ventricular systole, the pu lse cu rve is 
deflected upwnrd . demonslralmg so-called ventricu lari zation of the venous pulse . 

f rom Tavel 

18. Tricuspid Stenosis 

Tricuspid stenosi s is rare wi th the rap id disappearance of recurrent 
bouts of rheumati c carditis . When it does occur, i t is almost always associa t ed 
with mitral va l ve murmurs, resu l t i ng in difficu l ty in auscu l tatinq a separate 
valvular murmur over the tricusp id area. The j ugular venous pulse changes 
with tricu spid steno sis are perhpas the best cl ue to the existance of the tr i 
cuspid stenos is . 
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ETIOLOGY OF TRICUSPID STENOSIS 

1. Organic 
A. Rheumatic, 3-5% of RHO 
B. Carcinoid syndrome 

II. Functional - Rare 
A. Myxoma and other atrial tumors 
B. Atrial thrombi 

III .Congenital 

TiiCUSRid Stenos i s 

Rare, almost never without M.S. 
.. 4-LICS 

Large A waves and prolonged y descent in JVP 

- Tricuspid stmosis combined with m.itn1 steooUs. At the kn Utt1la.l bonkr. 
a tat~ dwtolic (acrio5ys.tolic) lricuspid IDUil'IKa is s.em wtUch pr~ufk1 lhe ~ pra)"'UOI
ic: acccotu&bon o( 1M mitral rD.lflDUf, loca.fed in the boC1om IOUDd tBC'Ift&- Notr abo tbe 
siaftt jucular A waves of tricuspid stenosis. 

from Tavel 
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TIMING OF CARDIAC EVENTS 

Normals - (GRAY) 

QRS onset to: 1) Mitral closure - 0.059 sec (+ 0.010) 
2) Tricuspid closure - 0.082 sec (+0 .013) 
3) Carotid upstroke - 0.121 

(corrected for de l ay 0.089 sec + 0.018) 

Right Ventricular Systole 

1) Tricuspid closure to pulmonary closure - 0.314 sec 
(corrected for cycle length 0.349 ~ 0.023) 

Left Ventricular Systole 

1) Mitral to aortic closure - 0.310 sec 
(corrected for cycle length 0.345 ~ 0.023) 

Carotid Delay 

Aortic closure to dicrotic incisura 0.032 sec 

Third sound follows beginning of aortic second sound by 0. 11-0.14 sec 
Opening snap follows beginning of aortic second sound by 0.1 sec or less 

Normal electrical asynchronization of atria 0.03-0.04 sec 
Onset of P wave to onset right atrial systole 0.05-0.07 sec 
Auricular sound 0.12-0.17 sec after onset of P wave and o.05-0.09 sec 

after onset of auricilar systole 

Temporal relations electric and dynamic events in normal (BRAUNWALD) 

.onset P - right atrial systole 
Onset P - left atrial systole 
Onset right to left 
Onset Q - right ventricular systole 
Onset Q - left ventricular systole 
Onset left to right ventricular systo l e 
Onset Q - right ventricu l ar ejection 
Onset Q - left ventricular ejection 
Onset right to left ventricular ejection 
Right ventricular isometric contraction 
Left ventricular isometric contraction 

.065 sec 

.085 

.020 

.065 

.052 

.013 

.080 

.115 

.035 

.016 

.061 

~ 2. 
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