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Clinico-pathological Conference

A girl with aortic regurgitation
POSTGRADUATE INSTITUTE OF MEDICAL EDUCATION

AND RESEARCH, CHANDIGARH

THE CASE
An 11-year-old girl was admitted under Professor Bhakoo
on 28 May 1990. She had been well three months pre-
viously and then developed progressive breathlessness,
cough and palpitations. In the week prior to admission she
had become breathless at rest and had epigastric pain and
vomiting. The cough was dry, paroxysmal and became
worse when she lay down. There was no history of
haemoptysis, syncope, prolonged fever or chest pain.

She had had polio at six months of age which had left
her with a weak right leg. There was no past history to
suggest rheumatic fever and no close relative of hers
had features of Marfan's syndrome.

She was tall and thin (height 148cm, weight 28 kg). The
upper to lower segment ratio was 0.84 and arm span 161
em which indicated Marfan's syndrome. However, she
did not have a high arched palate, lens dislocation,
kyphoscoliosis or hyperextensible joints. The respiratory
rate was 54 per minute and the accessory muscles of respira-
tion were active. She had a collapsing pulse with a regular
rate of 112/min. All her peripheral pulses were palpable
and equal. 'Dancing' carotids, 'pistol-shot' sounds and a
Duroziez murmur were also noted. There were no sub-
cutaneous nodules and no peripheral signs of infective
endocarditis. She had a pulsatile precordium with a forceful
apex beat felt in the sixth left intercostal space in the
anterior axillary line. A diastolic thrill was felt at the apex
and another at the left sternal edge. A systolic thrill was
also palpated in both the carotid arteries. She had a grade
2/4 left parasternal heave. The pulmonary closure sound
was not felt. The first heart sound was normal and the
pulmonary component of the second heart sound was
loud. A third heart sound of left ventricular origin was
audible but there was no opening snap. A loud early dias-
tolic murmur spanning 50% of the diastole was heard
along the left sternal edge. In the aortic area an ejection
systolic murmur of grade 4/6 was heard which radiated
along both the carotids. A short diastolic murmur was
heard at the cardiac apex. There was no pericardial rub.

The liver'was palpable 4 em below the right costal margin
and was tender. There was also evidence of a lower motor
neurone type of paralysis in the right leg as a result of
polio in infancy.

The erythrocyte sedimentation rate was 5 mm in the
first hour. The serum electrolytes were normal, the blood
urea was 36 mg/dl and serum creatinine 1.0 mg/dl. The
urine showed no red blood cells on routine examination

and three blood cultures were sterile. The C-reactive
protein (CRP) was positive, the antistreptolysin 0 (ASO)
titre was 244 IV and the Rh factor was negative. The
prothrombin time (PT) was 22seconds (control 15seconds),
prothrombin index (PTI) 68% and the kaolin partial throm-
boplastin time (PTTK) 91 seconds (control 40 seconds).

The haemoglobin was 10.6 g%, a blood smear showed
normocytic, normochromic anaemia and the total leucocyte
count was 15000 per cmm with 79% neutrophils. Her
electrocardiogram on two occasions showed left axis
deviation. There was no left atrial enlargement and no
right ventricular hypertrophy. No ST-T changes were seen.

The chest X-ray done on the day of admission revealed
cardiomegaly with a cardiothoracic ratio of 0.60 (Fig. 1).
The left cardiac border was straightened and the ascending
aorta prominent. There were features of pulmonary venous
congestion in the form of prominent upper lobar veins and
increased interstitial markings. No definite left atrial
enlargement was seen. There was a non-homogeneous
opacity in the right mid and lower zones but no air broncho-
gram was detected. There was no sudden cut-off of the
pulmonary artery, no tenting of the diaphragm and no loss
of volume in any segment of the lung. A second X-ray of
the chest done one day prior to her death showed similar
findings. Her hand X-ray showed a metacarpal index of
more than nine, suggesting Marfan's syndrome (Fig. 2).

FIG 1. Chest X-ray
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FiG2. X-ray of the hands

After admission she was started on intravenous crystal-
line penicillin 500 ()()()units six hourly, oral digoxin 0.25 mg
daily and parenteral frusemide. As she showed no
improvement, captopril was added. She then started feeling
better and was able to lie flat. She continued to improve
till 4 June, day seven in hospital, when she developed high
fever. She was started on gentamycin and cloxacillin injec-
tions. At 7 p.m. on the same day she complained of severe
chest and back pain. Over the next few days she became
more breathless and orthopnoeic. The chest pain per-
sisted and she had streaky haemoptyses. The respiratory
rate was 46 per minute and heart rate 136 per minute. Her
left radial, right femoral and right dorsalis pedis pulses
were weaker than their counterparts. The blood pressure
in her right arm was 136/0 mmHg and in her left arm it was
118/0 mmHg. The liverwas palpable 4 em below the costal
margin, bilateral crepitations and bronchial breath sounds
were heard in the chest which were more marked in the
right mammary and inframammary areas. A diagnosis of
dissection of the aorta was made and a CT scan and
aortic angiography were planned. She was also reviewed
by the cardiologists who diagnosed pulmonary thrombo-
embolism and advised treatment with heparin. This could
not be started because the blood coagulation was
deranged. On 6 June, day nine after admission, she had a
cardiorespiratory arrest from which she could not be
revived.

CLINICAL DIAGNOSIS

Marfan's syndrome; aortic regurgitation, congestive
cardiac failure

.?Pulmonary thromboembolism
?Dissection of the aorta

DIFFERENTIAL DIAGNOSIS
DR H. BALI: This ll-year-old girl had features of Marfan 's
syndrome evidenced by the anthropometric data and the
metacarpal index. Clinically she had features of aortic
runoff and presented with acute heart failure. Pre-
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terminally severe chest pain was her predominant
complaint. The points for discussion in this patient are:

1. What was the cause of the aortic regurgitation?
2. What caused the rapid deterioration?
3. What was the right lung pathology?
4. What was the terminal event?

In this patient, aortic regurgitation (AR) was chronic
and severe as evidenced by cardiac enlargement, prominent
precordial pulsations, a wide pulse pressure, peripheral
signs of aortic runoff, 'pistol-shot' sounds, a Duroziez
murmur, a long early diastolic murmur and a mid diastolic
Austin-Flint murmur at the apex. Aortic root dilatation
secondary to Marfan's syndrome was the most likely
cause of AR because the murmur was heard on the right
side of the sternum and the ascending aorta was prominent
on the chest X-ray. Sudden worsening of aortic root disease
in Marfan's syndrome can be caused by dissection of the
aorta. The predominant features of this complication are
chest pain, absence or inequality of the arterial pulses and
a neurological deficit. Pain in the middle of the chest
which radiates to theback may be present. It may be
localized in some cases to the interscapular region alone.
Occasionally, it migrates with the progression of dissection.
Aortic dissection can lead to acute heart failure when it
progresses proximally resulting in either acute AR or
acute exacerbation of a chronic AR. In less than 2% of
patients it may constrict the ostia of the coronary arteries,
thereby jeopardizing myocardial perfusion. In this patient
dissection might have progressed before death as evidenced
by her progressive heart failure and the inequality of her
peripheral pulses. Digoxin and captopril, both used in this
case, are contraindicated in patients with dissection and
Marfan's syndrome. Dissection usually causes death by
rupture of the false lumen into either the pericardium or
the left pleura. In a study of 52 patients with Marfan's
syndrome, aortic root disease and its complications such
as acute AR, aortic dissection and aortic rupture were
responsible for 39 deaths.' One unusual feature is the age
of our patient. Dissection is very uncommon in children
and in most large series only occasionally is a patient
below 15 years of age.? When it does occur, it predomi-
nantly affects children with Marfan's syndrome.

It is likely that our patient also had mitral valve prolapse
(MVP)-the commonest cardiovascular abnormality in
Marfan's syndrome. Echocardiographic evidence of MVP
is found in as many as 82% of such patients, 20% being
clinically silent." In this sick, orthopnoeic child, a non-
systolic ejection click and a late systolic murmur of MVP
were probably overlooked.

With a diagnosis of aortic root disease how do we explain
the pulmonary pathology? She had clinical and radiological
features of right lower lobe pneumonitis andconsolidation .
Pulmonary lesions are well known in Marfan's syndrome.
In an analysis of 100 patients with this condition,
Wood etal.4 found pulmonary pathology in as many as 30%.
Although spontaneous pneumothorax and emphysematous
bullae were the commonest lesions there was a high
incidence of bronchiectasis and pneumoniasItis possible
that an underlying collagen abnormality involving the
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lung parenchyma makes these individuals more prone to
bronchiectasis and pneumonias. .

As aortic dissection is uncommon in children, I feel I
should also discuss rheumatic heart disease (RHD).
Isolated aortic valve involvement is uncommon with less
than 2% of patients presenting with AR alone. In our
patient there was no clinical, electrocardiographic or
radiological evidence of mitral valve disease. I am
hampered by the absence of an echocardiographic
examination because mitral valve disease may not be
clinically manifest and may be detected by this examination
alone. The causes of sudden deterioration in RHD which
relate to the present case are rheumatic carditis, infective
endocarditis or pulmonary thromboembolism (PTE).
Carditis is unlikely because there were no clinical signs
and the ASO titre was normal. Infective endocarditis is an
important cause of valvular heart disease. In fact pallor,
sudden left ventricular failure and a raised erythrocyte
sedimentation rate are pointers in this direction. It occurs
in Marfan's syndrome as well but predominantly involves
the mitral valve.> However, the absence of prolonged
fever, red cells in the urine, the sterile blood cultures and
prominent precordial pains are against such a diagnosis.

Pulmonary thromboembolism may also cause sudden
deterioration and it was considered because of the right
lower lobe pneumonitis, streaky haemoptysis, chest pain
and fever. Fever and polymorphonuclear leucocytosis are
common in both PTE and infective pneumonias and do
not help in differentiating the two. There is no radiological
evidence of sudden cut-off of the pulmonary artery, loss
of lung volume, tenting of the diaphragm and pleural
effusion-features suggestive of PTE. Chest pain in PTE
is either pleuritic or retrosternal. It rarely, if ever, radiates
to the back. Despite the absence of these features, PTE
can still not be excluded with certainty.

In a patient presenting with aortic valve disease another
possibility that needs consideration is a congenital bicuspid
aortic valve. These are described in patients with Marfan's
syndrome though their incidence is not higher than in the
general population. Dissection of the aorta occurs ten
times more commonly in patients with bicuspid than in
those with normal aortic valves. However, only 7% of
patients with a bicuspid aortic valve present with AR
which is usually a complication of infective endocarditis.
The absence of an aortic ejection click and a past history of
endocarditis makes this diagnosis highly unlikely.

The last possibility which I will like to mention is a
ruptured sinus of Valsalva (RSOV). An aneurysm of the
sinus of Valsalva is common in Marfan's syndrome. A
superficial continuous murmur is the clinical hallmark of
this disease, though depending on the chamber of entry
and intracardiac haemodynamics the murmur may be heard
in diastole or both in systole and diastole. In RSOV, rupture
usually occurs into either the right ventricle or the right
atrium, causing volume overload of these chambers.
These features were absent in our patient. Rarely, RSOV
may rupture into the left ventricle giving rise to features
indistinguishable from AR. In RSOV the pain is usually
diffuse over the anterior chest and does not radiate to the
back.
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DR H. BALI'S DIAGNOSIS
-Marfan's syndrome
-Aortic root dilatation; chronic, severe aortic regurgitation
-Mitral valve prolapse '
-Aortic dissection
=Rightlower lobe pneumonia
-Congestive cardiac failure

CLINICAL DISCUSSION
DR S. K. MEHTA:One clarification! Dr Bali, are you

suggesting that an aortic dissection was also present or
was the lesion only an aortic root dilatation?

DRH. BALI:Yes, dissection was likely in addition to the
dilatation.

DR BAJWA:We have no doubt that the patient had
skeletal and cardiac abnormalities of Marfan's syndrome.
The problem was the nature of the cardiac lesion. There
was no evidence of subacute bacterial endocarditis. The
patient was started on decongestive therapy to which she
responded. She suddenly developed chest pain and her
condition deteriorated. This could have been caused by
AR alone without dissection because of the stretching of
the aortic root and carotid sheath. Alternatively, the pain
could have been due to PTE. We could not put her on
anticoagulants because her coagulogram was deranged.
The other feature I would like to highlight was the
pneumonia which worsened while she was in hospital.

DR S. K. MEHTA:So you agree with what Dr Bali has
presented.

DR O. N. BHAKOO:Actually, Dr Bali has presented the
unit's views. We considered dissection of the aorta to be
the strongest possibility. However, we were handicapped
by our lack of experience, as we had never seen a child
with aortic dissection. The cardiologists thought that
dissection was unlikely. They favoured a diagnosis of PTE
because of the haemoptysis.

DR JAGMOHAN:I had seen the patient a day before her
death and I thought she had had a pulmonary embolus. I
found no asymmetry in her peripheral pulses and hence
thought dissection to be unlikely. The sudden chest pain
with haemoptysis favoured thromboembolism.

DR (MRS)S. SURI:The distinction between pulmonary
thromboembolism and pneumonitis or consolidation is
not always possible on chest X-ray. A raised diaphragm,
enlargement of the pulmonary artery and a pleural effusion
favour infarction, but were not seen in this case. PTE is
therefore less likely'.

DR S. K. MEHTA:May I therefore sum up the clinical
presentation of this case?

The child had Marfan's syndrome with aortic regurgita-
tion. PTE or pneumonitis were also considered likely. I
now request Dr Datta to present the autopsy findings.

PATHOLOGICAL DISCUSSION
DR B. N. DATTA:This autopsy yielded an entirely different
diagnosis. The heart was about twice its normal weight. A
prominent patch of pericarditis was seen on its surface
(Fig. 3). The mitral valve showed thickening but no
commissural fusion. There Were rheumatic vegetations
along the margins of contact (Fig. 4). The chordae tendinae
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FIG 3. Specimen of the heart showing
pericarditis

FIG 4. Mitral valve showing smooth
vegetations along the margins

of contact

FIG 5. Aortic valve with thickening of
the free margins and aneurysm of

the ascending aorta

FIG 6. The thoracic part of the aorta is normal. There is an
aneurysm (sliced open) at the level of the coeliac axis
with a narrow stenotic portion above it

were mildly thickened with early fusion of some. The left
atrial endocardium showed minimal thickening, the
'McCallum's patch' of mitral regurgitation. The aortic
valve was similarly thickened with rolled edges and
retraction but no commissural fusion (Fig. 5). Above the
valve there was an aneurysm 8 em in diameter and the wall
of the aorta was markedly thickened (Fig. 5). The intima
in this region had a rough, ragged appearance. The aortic
arch was normal but the endocardium along the openings
of the arteries to the neck showed mild thickening. The
descending thoracic aorta was normal. At the exit of the
aorta through the diaphragm there was a segment of
sclerosis and thickening 2 em long. Another small normal
segment was followed by dense sclerosis and an aneurysm
at the level of the coeliac axis. The renal arterial ostia
were normal. Further down, the aorta was normal again
(Figs. 6 and 7). Histology confirmed the presence of

FIG 7. Abdominal aorta at the level of the coeliac axis
showing marked sclerosis and wrinkling of the intima

Aschoff bodies in the endocardium and myocardium
(Figs. 8 and 9). The mitral valve showed organizing
inflammation and fresh fibrin deposits on the surface
(Fig. 10). A rheumatic granuloma distinct from the
Aschoff bodies was present in the mitral valve. The
histology of the aortic lesions was typical of primary

.aortoarteritis with a markedly heaped up, mucoid, acellular
intima, destruction of the musculo-elastic media and. its
replacement with fibrosis together with scattered
mononuclear infiltrates. No definite granulomas were
seen (Fig. 11).

The lungs were twice their normal weight and there was
an early infarct in the right lung base. There was diffuse
bilateral interstitial pneumonia (Fig. 12). No thrombo-
emboli were detected. The liver showed no changes
suggestive of cardiac failure. Histology showed a marked
portal triaditis in which plasma cells were plentiful
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FIG 8. Aschoff bodies in the endocardium (H&E, x 66)
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FIG 9. Aschoff body in the myocardium (H&E, x 66)

FIG. 10. Mitral valve showing fibrin deposits on the surface
~ith vascular granulation tissue within the substance
of the valve (H&E, x66)
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FIG 11. Aorta showing dense mononuclear infiltrates in the
media with destruction of its musculo-elastic structure
(H&E, x33)

FIG 12. Interstitial pneumonia (H&E, x33)

FIG 13. Tubercle in the liver (H&E, x33)
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suggesting a 'lupoid' hypersensitivity type of hepatitis. In
addition, there was an occasional caseous tubercle (Fig. 13).
The spleen was enlarged and showed reactive follicular
hyperplasia, the kidneys were normal and the mediastinal
lymph nodes showed caseous tuberculosis.

The autopsy showed the coexistence of two autoimmune
disorders whose relationship needs to be discussed. The
changes in the lungs, liver and spleen point to the existence
of an immunologically reactive state. I feel, tuberculosis
was an incidental finding. I have not found any evidence
of Marfan's disease, though the finger bones have not
been examined.

PATHOLOGICAL DIAGNOSIS
-Acute rheumatic carditis, mitral and aortic valvulitis with

mitral and aortic regurgitation
-Primary aortic arteritis (Takayasu's disease)
-Interstitial pneumonia and localized lung infarction
-Reactive non-specific hepatitis
-Caseous tuberculosis of the mediastinal lymph nodes

with haematogenous spread to the liver (miliary
tuberculosis)

CONCLUDING DISCUSSION
DR S. K. MEHTA:We have been shown two entirely

different diseases. I do not think Dr Datta can exclude
Marfan's syndrome in this case since the diagnosis was
made on definite clinical grounds. We can now discuss the
findings and I would ask Dr Bali to start.

DR B. N. DATTA:May I seek a clarification before
Dr Bali comes in. Are you suggesting that the child does
have Marfan's disease? I have found no evidence of
compatible lesions in the cardiovascular system. The basic
problem with Marfan's is a genetic abnormality in collagen
and such patients are unable to produce scar tissue or
sclerosis. This patient has produced dense scarring of the
aorta and fibrosis in the heart like a normal person. I feel
the diagnosis of Marfan's syndrome in this child isuntenable
and an alternative explanation has to be found for her
physical abnormalities.

DR H. BALI: I would like to correct Dr Datta on this
point. Recent studies have indicated that patients with
Marfan's disease do not have an abnormality in collagen
but a defect in their elastic tissue. A 'contractual' subtype
of Marfan's disease has been described. Therefore, I cannot
exclude a skeletal form of Marfan's disease. I have discussed
the possibility of rheumatic heart disease but the normal
ASO titre was against this diagnosis. There was also no
clinical evidence of mitral valve disease, a rather unusual
point in this condition. I would like to ask how frequently
a normal ASO is found in acute rheumatic carditis of
such a severe degree. The diagnosis of aortoarteritis could
not have been made since inequality of the pulses was not
recorded by any observer till the terminal event.

DR O. N. BHAKOO:Clinically, I would still make a
diagnosis of Marfan's syndrome.

DR S. K. MEHTA:Can we explain everything on the
basis of a single pathological process? This child had
tuberculosis in her mediastinal lymph nodes with dissemina-
tion to the liver and possibly to other organs as well.
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Could tuberculosis have been the basis of the entire clinical
picture? An association of Takayasu's disease and tuber-
culosis has been reported.s? Could the same process have
taken place in the heart in this case?

DRN. NAYAK:The sensitivity of the ASO test is 80% to
85%. This means that 15-20% of patients with rheumatic
carditis cannot be diagnosed by the ASO test alone.
However, if the ASO test is combined with other tests to
detect antipolysaccharide antibodies in the patient's
serum, 98% to 100% of patients with rheumatic carditis
can be diagnosed. This is because the polysaccharides,
N-acetyl glucosamine and mannose present in the cell wall
of group A streptococci cross-react with the valvular tissue
of the heart.

DR B. N. DATTA:We do not know what sets in motion
the autoimmunue process ofrheumatic heart disease and
Takayasu's aortitis. Tuberculous infection has been
implicated in Takayasu's diseasev" but the evidence
provided by the Bombay group has been entirely on the
basis of the two diseases occurring in the same patients
and I need not quote the obvious objections to that view.
I would certainly concede that Takayasu's disease and
rheumatic heart disease being autoimmune in origin could
have common inciting agents, but I have not come across
this kind of association before. Regarding the ASO titre,
the presence of Aschoff bodies in the heart does not
correlate with any of the clinical parameters of activity of
RHD. The ASO would correlate with the presence of
streptococcal infection rather than with that of the
Aschoff bodies. .

DR S. K. MEHTA:If we discuss tuberculosis further, can
the plentiful Aschoff bodies be a part of an immune
response to tuberculosis?

DRB. N. DATTA:To the best of my knowledge, Aschoff
bodies have not been described as a response to tuber-
culosis. They may exist in the absence of rheumatic disease,
in infective endocarditis or in certain cases of toxic
myocarditis.

DRB. K. SHARMA:In the early literature on Takayasu's
disease, rheumatic fever has been mentioned to be a cause
together with systemic lupus erythematosus, rheumatoid
disease· and other immunological diseases. This only
proves that an immunological process is involved but the
exact pathogenesis has not been worked out. Tuberculosis
has been repeatedly suggested but in Japan tuberculosis is
rare while Takayasu's disease is much more common. I
think in this child the two diseases have coexisted and
should be recognized as separate entities.

DR B. N. DATTA:Yes, in the earlier literature on
Takayasu's disease, rheumatic aortitis and rheumatic
pneumonitis were postulated as causes, but this was never
proved. Nevertheless, I have no reason to call the aortic
changes in today's case to be due to rheumatic aortitis.
They satisfy all the gross and microscopic characters of
Takayasu's aortitis.

DR R. P. SAPRU:An interesting case indeed! We have
here not two, but four or may be even five, diseases:
Marfan's syndrome, aortoarteritis, rheumatic carditis,
tuberculosis and possibly interstitial pneumonia. Their
interrelationship cannot be sorted out in this hour. I
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would support Dr Bali when he states that in Marfan's
syndrome involvement of tissues other than the bones
need not be demonstrated and vice versa. Aortoarteritis
is quite apparent. I would add, however, that streptococcal
hypersensitivity has been suggested to be a cause for
aortoarteritis as well.

It remains uncertain whether this patient had active
rheumatic carditis at the time of her death. We have seen
patients with acute rheumatic carditis with normal ASO
titres.

Incidentally, in this clinical protocol of a patient with
heart disease there is no mention of the jugular venous
pulse.

DR B. N. DATTA:The patient had an immunological
disturbance producing varied manifestations-rheumatic
carditis, Takayasu'saortitis, a plasma cell rich reactive
hepatitis and interstitial pneumonia. The term rheumatic
activity in clinical terminology should not be confused
with the pathologist's finding of Aschoff bodies, the two
may be independent.

DR (MRS)S. MEHTA:I feel that we have still not said the
last word on tuberculous hypersensitivity.

DR H. BALI:Do I understand that the child did not have
acute rheumatic carditis? If so, what would be the cause
of the acute congestive failure and the florid pulmonary
oedema?

DR B. N. DATTA:No, this is not correct. The patient did
have an acute rheumatic carditis, but there was no evidence
of pulmonary oedema. The lungs showed interstitial
pneumonia and the liver was only mildly congested.
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