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cASE #I:  

A 38-year-old woman was admitted to  with the history of 
rectal bleeding and for possible hemorrhoidectomy. For the 3 weeks prior to admis 
sion, she had experienced substernal burning and choking sensations, coming in epi 
sodes lasting JO minutes each, which were not associated with exertion. For a few 
days prior to admission she stayed in bed because of the increase in severity and 
frequency of these attacks. 

From 1945 to 1961, this patient was seen on many occasions in the emergency 
room for otitis media, anxiety neurosis, and was admitted on three occasions for 
normal deliveries. In  1957, total hysterectomy was perform ed for carcinoma 
in situ of the cervix. On these occasions, her heart was found to be normal in size 

and-ar-no time was a heart murmur heard. Her blood pressure ranged between 1~0/70 
and 150/90. The patient denied history and symptoms of rheumatic fever. Her mother 
died at the age of 42 following a heart attack and her father, a hypertensive, at 
age 55 of a stroke. 

Physica l examination d(sclosed a pale, moderately obese woman in no acute dis
tress. The blood pressure was 130/82; the pulse was regu la r and 84/minute. The 
fundi were normal and no arcus seni I is was observed. The neck veins were flat and 
the lungs were clear. The heart was normal in size; A2 = P~ and no murmurs were 
heard. The rest of her physical examination was non - contributory. On admission, 
her b lood hemoglobin level was 8.6 gm.%. She was transfused to 10.8 gm.%, but she 
was st iII comp I a in i ng of her substerna I discomfort. 

On her 6th hospital day, an irregular pulse was observed by the house staff and 
the electrocardiogram of that day revea led Wenckebach's phenomenon. For the first 
time, a systolic murmur was heard over the pulmonic area occurring every 3rd to 4th 
beat. The following day, the pulse became regular and every beet was accompanied by 
an apica l holosystolic murmur radiating to the left axi ll a. A follow-up electrocar- 
diogram revealed further deepening ofT wave in the limb leads I I I, and AVF. The 
initial SGOT level was 187 units per mi., end dropped to norma l levels on the 3rd 
day (52 units; control 55 units). The I iver function tests were normal. The sedi
mentation rate reached 113 mm./hr. Serum chole stero l levels wer e 276 mg.%; fasting 
blood sugar was 77 mg.%. 

Comment: The s imult aneous development of the posterior myocardial infarction 
and the occurrence of apical pansystolic murmur is apparent. Th e murmur, which de
notes the presence · of mitral regurgitation, appeared in the absence of an acute left 
ventricular dilatation or of a febrile i llness. The murmur is assumed to represent 
damaged, but not ruptured, papi ll ary muscle ("dysfunction of the pepi ll ary muscle 11

). 
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cASE #2:  

The iII ness of this 65-year-old man started in  1960 with chi lis and fever. 
prior to this date, he hed been in good health. He was found to have a heart murmur 
and one blood culture out of 8 grew gram-positive staphylococci. Tr eatment for bac
terial endocarditis was apparent ly successful. 

In  1960, he was admitted to  because of recurrence of 
fever. A pansystol ic apica l murmur radiating to the axi I Ia was present. Ten blood 
cu 1 tures were ster i I e. His temperature ranged between 99- I 03° F recta I I y but subsided 
in 5-6 days without specific antibiotic therapy. While in the hospital, he developed 
a swol len left knee joint; the joint fluid was sterile and the synovial biopsy was 
non-specific. The serum uric acid varied between 5 and 8 mg.%. Latex sheep eel I 
agglutination was negative. A.S.O. titer was 50 units and C-reactive protein was 2+. 

The patient did wei I unti I  1963, when he was readmitted to the hospital with 
congestive heart failure. The heart was enlarged and there was a pansystol ic murmur 
at the apex radiating to the left axi ll a but not associated with a thrill. The e lec
trocardiogram revealed atrial fibrillation and a Q2 complex in V1-V3. The patient 
showed marked improvement on digitalization. He was subsequently followed in the 
cardiac c lini c on repeated occasions with findings of congestive heart failure. The 
pertinent laboratory findings were: Hemoglobin 17 .3 gm.%, serum uric acid 7.5 mg.%, 
and x-rays of the feet were compatible with gouty arthritis. 

In  1964, he was readmitted for cardiac evaluation and surgery. The 
patient had had two-pi I low orthopnea and exertional dyspnea . since May 1963. He de
nied chest pain but comp I a i ned of recurrent arthritis. He appeared chron i ca I I y i I I. 
There were bilateral basilar moist rales. The heart was enlarged. The pansystol ic 
ap i ca I murmur was st iII present. There was. no ap i ca I thr iII or d i asto I i c murmur. 
P2 was greater than A2. The electrocardiogram was essentially unchanged. Cardiac 
series revealed an enlarged ! left atrium, biventricular en la rgement and pulmonary 
vascular engorgement. 

The mean RA pressure was I I mm.Hg, the RV pressure 62/8-1 I, PA pressure 62/20, 
.left ventricular pressure 108/ 13 -15. A prominent 11 V11 wave was present in the pul
monary wedge pressure tracing; the PW mean pressure was 25. Radiopaque dye inj~cted 
into the LV cavity regurgitated into LA chamber across the posterior leaflet. 

Total replacement of the mitral valve apparatus was attempted but the patient 
expired postoperatively. At post-mortem, the volume of the left atria l chamber was 
approximately 400 mi . , and a jet intimal lesion was present. The mitral leaflets 
Vvere normal as well as the chordae tendinae. Marked fibrosis of the anteriolateral 
papi I lary muscle was present. There was minimal scarring of the anterolatera l myo
cardial wall but no evidence of an old transmural myocardial infarction. 
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cASE #3:  (Ehlers-Danlos Syndrome) 

A 54- year-old  was admitted in  i956 with fai I ing v ision, 
bilateral lenticular opacities and subsequent lenti cular extraction. At age 5, the 
patient began wearing his eyeglasses, which he chcnged quite frequentl y. At age 2, 
repair of his bilateral inguinal hernia was attempted, but the hernia recurred. A 
secondmd third attempt in 1956 and 1957 were made without success. Between the 
ages of I I and 16, he experienced "growing joint pains" diagnosed as arthritis; 
these pains were not associated with fever or other known manifestations of rheu
matic fever. A murmur was heard for the f rrst time at the age of 38. 

Physical examination revea led an edentulous man who looked older than his 
stated age. The blood pressure was 144/84; the pulse was regular at 86/minute. 
There was a pigeon-chest deformity, an increase in the AP di ameter of the chest and 
kyphosco li osis. The l ~ngs were hyperresonant. The heart was slightly enlarged and 
an apica l grade 2-3 murmur obscuring the S2 was heard. The abdomen was scaphoid. 
The electrocardiogram was normal. 

In  1960, he was readmitted with a 3- day history of chest pain, anginal in 
type, a nd in acute left heart failure. For the past 2 years he had had exertiona I 
dyspnea. On physical, the patient was in moderate d i stress. The sclerae were blue. 
The neck veins were distended. Moist crepitant rales were present at the lung bases. 
The heart was enlarged; the PMI was in the 6th intercosta l space at the left anterior 
axi I lary I ine. A grade 3-4 pansysto l ic apical murmur was heard which radiated to 
the left axi I Ia. P2 was split and louder than A2. The skin was velvety in appear
ance and hyperelastic or loose over the base of the neck, face, extremities and over 
the ch~st. There was marked hyperextensibi lity of the joints. 

The pertinent laboratory findings were: Hemoglobin 1-3 gm.%, normal urinalysis, 
serum cholesterol 190 mg.%, SGOT 35 units, urinary hydroxyproline 16 mg./2~ hours, 
circu lat ion time 40 sec., venous pressure 26 em. of citrate. The electrocardiogram 
showed multifocal PVCs, PACs and left atrial enlargement. Cardiac series revealed 
an enlarged le ft atrium, right and left ventricular enlargement and an elongated 
aorta. 

The p__a tient did well after digitalization; his circu lat ion time and venous pres
sure dropped to 25 sec. and 9 em. of citrate respectively. He was discharged home 
after 3 weeks of hospitalization . On /60, he was readmitted again with congest
ive heart failure and auricular flutter with 2: I AV conduction. Following control 
of his arrhythmia (its conversion to sinus rhythm) and apparent ame li oration of his 
congestive heart failure, he expired on /60 at 9:00 a.m. 

At post-mortem, the heart weighed 600 gm. and its chambers were markedly 
dilated. The left atria l volume measured 500 mi . ; the left atria l wall was 2 mm. 
i n thickness. The mitral ring was massively dilated ; the mitral and aortic leaflets 
were s lightly thickened. The thickness of the left vent~icular wal I measured 14 mm. 
and the r ight 7 mm. The coronary arteries showed minimal deg ree of atherosclerosis. 
The cho~dae tendinae and papi I lary muscles were norma I. The mitral valve was insuf
ficient secondary to marked dilatation of the mitral valve ring. 
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TABLE I 

Causes of Congenital Mitra l Insufficiency 

Fused fixed valve or absence of va lvular tissue 
Cleft mitral leaflet (anterior or posterior) 
Perforated mitral leaflet 
Double orifice of the mitral va lv e 
Anomalous insertion of chordae tendinae 
Fibroelastosis of the left ventricle 
Corrected transposition of the great vesse ls 
(Ebstein's malformation of the left AV va lve) 

Associated conditions: 
I. Patent ductus arteriosus 
2. Coarctation of the aorta 
3. AV communis 
4. Anomalous origin of the left coronary artery 

TABLE I I 

Conditions to Differentiate From Papillary Mitral Regurgitation 

Rheumatic mitral insufficiency 
Acute dilatation of the left ventric le 
Dilatation of the mitral ring 
Ruptured chordae tendinae 
Ca lcification of the mitral va lve annulus 
Perforated ventricular septum or acquired IVS 

defect 
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TABLE I I I. 

Differenti a l Diagn osi s Between Ruptured Papillary Muscle 
and Perforat ed Vent ricular Septum 

I . Murmur 

2. Thr iII 

Ruptured Muscle 

Apical pansyst o l ic 
(may be a di as toli c) . 

0 

not 

Pe rforated Septum 

Systo I i c , LSB 
transmitted to axi II a 

In over 5o% 

3. Pseudorub In some 0 

4. EKG 

5. C I in i ca I 

Type 

Type II 

Type I II 

Type IV 

Type V 

Type VI 

Myocardia I infarction, 
no I VC de fe et 

LV failure is the ru le 
Deat h rather ab ruptl y 

Intra ctable pulmonary edema 

IV conduction defect 

RV fa i I ure 

-JAMA __1_2_!_ :884, 1953 (March 14) 

TABLE IV 

Types of Pansyst o l ic Apical Murmurs Associated With 
Mitra l Regurgitation (Perloff-Harvey) 

Configuration 
S 1 S2 

I· 
~~ 
I I 
~~ww~j 

1 ~/f}#jfr}j~ 
~~-

Identification 

Be yond A2 

Even pansystolic 

Uneven pans ystol ic 

Early accentuation, late 
dec I i ne 

Mid-systo l ic accentuation 

Late systolic accentuation 
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TABLE V 

Measu r ements of Atrioventricu lar Rings 

Rusted, et a I. 
Chiechi, et al. 

Ma les 

8 . 5- I I . 0 ( 9 . 9) em . 
8 • 5- I I • 5 ( I 0 • 0) em . 

Fema les 

7.5- 10 .5 (8.5) em. 
8 . 0-10.5 (9.0) em. 

Measurements of Mitral Leaf lets 

I . Anteromed ia l 

A. From apex to base 
Rusted 
Chiechi 

B . . Surface area 

C. Breadth 

II. Posterola t era I 

A. From apex to base 
Rusted 
Ch iechi 

B. Surface area 

C. Breadth 

1.6-2.9 (2.3) em. 
1.9-3.2 (2.4) em. 

427-833 (65 1) mm2 

2.5-4.5 (3.7) em. 

0. 8- I . 8 ( I • 3) em . 
1.0-2.5 ( 1.4) em . 

270-5?~ (384) mm2 

2.5-4.1 (3.3) em. 

I • 6- 2 . 5 ( 2 . I ) em . 
1.8-2.7 (2.2 ) em. 

4 13-7 14 (563) mm2 

2. 4-4 .2 ( 3. 3) em. 

0 . 7- 2 . 4 ( I • 2) em • 
0.8-2.4 (I .2) em. 

4 1?-456 (3?4 ) mm 2 

2.4-? . 6 (3.0) em . 

Accessory Cusps - Study made on 105 hearts by Chiechi 

', Anterior and posterior leaf le t s 22 20.o/lo accessory cases or 

Anterior a lone 30 cases or 28.6% 

Poster ior alone 12 cases or I I .5% 

No accessory leaf lets 41 cases or 39.0% 
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