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Evolved Stenosis of the Mitral Valve

CHRISTOS E. CHARITOS', MICHALIS ARGIRIOU', DIMITRA RONTOGIANNT,

CHRISTOFOROS KOTOULAS?

Second Cardiothoraric Surgery Department and *Pathologoanatomic Laboratory, “Evangelismos” Hospital,

Athens, Greece

An aged anemic woman was operated on for mitral valve stenosis that had rapidly progressed in a few
months. Surgical and histological findings of the replaced valve proved the unexpected diagnosis of giant-
cell myocarditis. This atypical clinical presentation of mitral stenosis associated with systemic
manifestations must raise suspicions for other underlying ilinesses. In such cases, a preoperative
endomyocardial biopsy can be helpful. The patient succumbed few days later from low cardiac output
syndrome. Repair or replacement of an infiltrated by giant-cells myocardium and mitral valve should not
be attempted. Instead, combined immunosuppression or mechanical support and heart transplantation

should be applied to save these patients.

itral valve stenosis of origin

other than rheumatic fever is a

rare entity. Giant-cell myo-
carditis is an extremely rare, with poor
prognosis, probably autoimmune, granu-
lomatous disease of the heart. Progres-
sive congestive heart failure, intraventri-
cular conduction defects and ventricular
arrhythmias, which in many cases can be
fatal, are the usual manifestations of this
disease'. On the contrary, mitral valve
stenosis has not been observed as an ini-
tial clinical presentation of giant-cell
myocarditis. The present case report
regards a patient with the clinical pre-
sentation of a rapidly evolved mitral valve
stenosis, due to giant-cell infiltration of
the myocardium and the mitral appa-
ratus.

Case report

A 71-year old female patient, (married
and mother of five children), was referred
for surgical correction of a critical mitral
valve stenosis. The patient’s medical
record reported hypothyroidism diagnosed

25 years ago, for which she was receiving
replacement therapy. There was no hi-
story of rheumatic fever during childhood
or adolescent years. The symptoms began
7 months earlier with a dyspnea on exer-
tion, moderate fever, substernal aches,
and anemia (Ht=23%). The echocar-
diogram revealed normal cardiac funct-
ion, a well functioning mitral valve, and
only minor accumulation of pericardial
fluid. The clinical findings were attri-
buted to a viral pericarditis, and the ane-
mia treated as pernicious. Four months
later, the symptoms relapsed. The find-
ings of a new echocardiogram were in-
teresting: mitral valve stenosis with a
valve area of 1.65 cm” (Figure 1) and pul-
monary hypertension with a systolic
pulmonary artery pressure of 57.6 mmHg.
Relief of the symptoms was observed
after administration of digitalis and diu-
retics, and blood transfusions. Two
months later, the patient presented with
orthopnea and severe anemia. The echo-
cardiogram that was immediately per-
formed showed critical mitral stenosis
with an impressive decrease of the valve
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Figure 1. Calculation of the mitral valve area by the pressure half-time technique. At the A4 echocardiogram the mitral valve area
was measured to 1.65 cm’. At the B, two months later, the area was decreased to 1.04 cm?. There are also E>A and blood flow

indicating mitral damage.

area to 1.04 cm® (Figure 1b). The mean left atri-
oventricular pressure gradient was measured to 16.8
mmHg and the pulmonary artery systolic pressure
was increased to 67.6 mmHg. Preoperative cardiac
catheterization confirmed the diagnosis of severe
stenosis of the mitral valve, pulmonary hyperten-
sion and right heart failure. No lesions were ob-
served in the coronary angiography. Physical exami-
nation revealed a pale skin, distension of the jugular
veins, absence of a mitral face, tachycardia, diastolic
rumbling murmur, and signs of stasis at both lung
bases. Electrocardiogram showed sinus node ta-
chycardia with 1% degree AV block, without right
ventricular hypertrophy, mitral or pulmonary P wa-
ves. Chest x-rays revealed an enlargement of the
cardiac silhouette and pulmonary congestion with-
out any other abnormal findings from the lung pa-
renchyma.

The patient was operated on with the indication
of replacement of the stenosed mitral valve. Intra-
operatively, there was an active pericardial inflam-
mation, loose adhesions and moderate accumulation
of pericardial fluid. The mitral valve was approached
via the traditional left vertical atriotomy. The inspec-
tion through the small left atrium revealed a heavy
invasion of the mitral apparatus by a white firm tis-
sue, which resulted in a total destruction of its ar-
chitecture. The tissue extended from the mitral
annulus to the basis of both papillary muscles,
creating a solid tubular mass, thus obstructing the
atrioventricular opening. This tissue and the in-
filtrated native mitral valve were removed with great
difficulty. The diseased valve was replaced with a
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mechanical Sorin- No 27 valve, sutured with multiple
mattress sutures of Ethybond- 2-0, reinforced with
Teflon- pledgets. Cardiopulmonary bypass weaning
was achieved with high inotropic support. A few
hours later acute pulmonary edema emerged ne-
cessitating reintubation, mechanical respiratory
support and increased doses of inotropes. The
patient succumbed on the 12" postoperative day
from low cardiac output syndrome. Mechanical
circulatory assistance as a bridge to heart trans-
plantation was not attempted, due to the patient’s
age, and the rarity of donor hearts in our country.

A limited autopsy confined to the thorax was
performed which revealed that, the heart weighed
700 gr and was hypertrophic. The prosthetic me-
chanical valve was intact with no paravalvular leaks
or limitations at the movement of its leaflets. The
other valves were normal and there was no thrombus
in any of the cardiac chambers. Multiple cross sect-
ions of the heart revealed notable hypertrophy of the
left ventricle with a severe limitation of its cavity.
Many white global lesions of various diameters dif-
fusely occupied the myocardium. There were no
atheromatic lesions in the coronary arteries. The
pericardium was edematous and thickened.

The surgical specimen with the mitral valve was
fixed in buffered formalin and after dehydration was
embedded in paraffin. The specimen was studied by
light microscopy. Sections were stained with hema-
toxylin-eosin, Masson trichrome, Pas, Giemsa,
Ziehl-Nielsen, and Grocott stains, as well as immu-
nohistochemically with the ABC method. The an-
tibodies utilized were against T cells (CD3), B cells
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Figure 2. Active granulomatous process of giant-cell myocarditis with (4) scattered giant-cells (white arrow, H+Ex200), and (B)
interstitial inflammation with focal development of collagen fibers (H+E x100).

(CD20) and CD68 antigen (myelomonocytic marker
— Dako). The histological examination showed
active granulomatous process with multiple giant-
cells, scattered foci of necrosis and a mild increase in
collagen deposition (Figure 2). In addition to the
granulomatous lesions, there was a heavy interstitial
inflammation (lymphocytes, mononuclear and
plasma cells) with degeneration of the myofibers.
Results of the special stains with CD68 antibodies
(myelomonocytic marker) were positive for multi-
nucleate giant cells. The interstitial lymphocytic
population was composed mainly of CD3+ (T) and
few CD20+ (B) lymphocytes. These histological
findings established the diagnosis of giant-cell myo-
carditis.

Histological examination of the explanted heart
revealed the same findings, in addition to focal
development of fibrous collagen tissue. The degree
of inflammation and the extent of the granuloma-
tous process were more severe in the left ventricle,
especially in the vicinity of the mitral annulus (Fig-
ure 3). The study of the lungs showed congestion, a
finding compatible with the clinical picture of pul-
monary edema. No granulomata or other patholo-
gical lesions were observed in the pulmonary pa-
renchyma.

Discussion

Mitral valve stenosis is the result of the rheumatic
fever in almost all adult patients. Between acute
rheumatic fever during the adolescent years and the
appearance of symptoms from leaflet calcification
and fusion, there is a latent period of about 20 years.

Therefore, the mean age of patients undergoing
surgery for symptomatic mitral stenosis is appro-
ximately 40-50 years®. In this case report, the ad-
vanced age, the absence of rheumatic history during
childhood and adolescent years, the absence of
calcifications of the mitral apparatus, the functional
and pathological integrity of the other valves, and
the rapidly evolved stenotic process based on the
echo findings (no stenosis observed seven months
before surgery, and mitral valve area of 1.65 cm” and
1.04 cm? before four and two months) does not favor
the rheumatic origin of the disease.

Rare causes, other than rheumatic fever, can
lead to functional or anatomical stenosis of the
mitral valve. These include myxoma’®, sarcoma®, or
free-floating thrombus of the left atrium®, hydatid
cysts®, vegetations from infective endocarditis’, mu-

Figure 3. Granulomata (white arrows) in the vicinity of the mi-
tral annulus (H+E x40).
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copolisaccharidoses®, or antiphospholid antibodies
deposition’, hypereosinophilic infiltrations', or post-
radiation reactions'.

Giant-cell myocarditis is a rare with a of poor
prognosis, probably autoimmune, granulomatous
disease of the heart. The multicenter, international
Giant-Cell Myocarditis Study Group in 1997 reported
only 63 cases'. Since this study, seven other cases have
been published*"®. Apart from the idiopathic form of
giant-cell myocarditis, the etiology of which is unclear,
granulomatous involvement of myocardium has been
associated with a wide variety of systemic diseases such
as sarcoidosis, a well known cause of lung and heart
granulomata, infective endocarditis, rheumatoid
arthritis, Wegener’s disease, Takayasu’s arteritis,
tuberculosis, fungal infections, syphilis, foreign body
reaction, or drug hypersensitivity (secondary giant-cell
myocarditis)'**’. On the other hand, various auto-
immune manifestations, such as hypothyroidism’, or
pernicious anemia® have been reported in association
with idiopathic giant-cell myocarditis.

Progressive congestive heart failure, intraven-
tricular conduction defects and malignant arrhy-
thmias characterize the clinical course of this, fre-
quently fatal, type of myocarditis"'’. Most patients
have died within a few months, but some survived
for a longer period, after immunosuppressive treat-
ment or heart transplantation. In the Giant-Cell
Myocarditis Study Group, the mortality rate or car-
diac transplantation was 89%, with a median sur-
vival of 5.5 months from the onset of symptoms to
the time of death or heart transplantation'. Com-
bined immunosuppressive therapy may prolong
the time to transplantation or death in these pa-
tients"*!>'. Thirty-eight patients of the above study
were transplanted with or without mechanical as-
sistance as a bridge to heart transplantation. Ne-
vertheless, recurrence of giant-cell myocarditis in
the transplanted heart is another serious pro-
blem"*. Recurrence was observed in 9 of the 38
cases (23.6%) who were transplanted. Interestingly,
these 9 transplanted patients had a better clinical
course, perhaps due to early diagnosis from the en-
domyocardial biopsies or the immunosuppressive
therapy.

The patient we present had replacement of the
critically stenosed mitral valve, without knowing the
nature of the underlying pathology and its relation
with the pericarditis or the pernicious anemia. Per-
haps, a preoperative endomyocardial biopsy would
have led to the right diagnosis and to a different
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therapeutic approach based on immunosuppres-
sion®. The mitral valve stenosis “covered’ the
infiltrated and diseased left ventricle. With the
replacement of the mitral valve and the enlargement
of the effective orifice area, the preload of the left
ventricle was increased and “unmasked” its insuffi-
ciency dramatically. Surgical and histological find-
ings during the operation revealed the diagnosis of
giant-cell myocarditis, which was confirmed by au-
topsy. The absence of pulmonary granulomata abo-
lished the diagnosis of sarcoidosis. Moreover, there
were not any of the previously mentioned illnesses
of secondary giant-cell myocarditis. All this
evidence sets the diagnosis of idiopathic giant-cell
myocarditis.

Only three cases of idiopathic giant-cell myo-
carditis associated with mitral valve stenosis or
insufficiency were found in the literature. In the first
cases, published 30 years ago, the mitral stenosis was
due to rheumatic fever and the granulomata were an
additional finding®. In the second case, giant-cell
myocarditis was an autopsy finding from a 22-year
old man after an unsuccessful mitral valve repla-
cement for mitral valve prolapse®. In 1996, El Ga-
mel et al, reported the third and more interesting
case of a young woman with mitral valve dysfunction
and congestive heart failure®. The attempt of mitral
valve repair was followed by inability to wean from
cardiopulmonary bypass. Emergency mechanical
biventricular assistance with centrifugal blood
pumps was instituted and successful heart trans-
plantation was performed later. Histology of the ex-
planted heart revealed granulomata and infiltration
of the myocardium and the mitral anterior papillary
muscle by giant-cell myocarditis.

The rapidly evolving stenosis of the mitral valve
in an aged patient rather excludes the rheumatic
origin of the disease. On the contrary, it must raise
suspicions, especially when associated with systemic
manifestations, for other underlying illnesses. In
such cases, a preoperative endomyocardial biopsy,
followed by immunosuppressive treatment when
the diagnosis of giant-cell myocarditis is confirmed,
can be helpful. Based on the clinical course of our
case and on the literature, surgery of the infiltrated
with giant-cells mitral valve should be attempted
only if there are facilities for mechanical circulatory
support and heart transplantation. Otherwise, any
attempt to repair or replace an in filtrated by giant-
cell myocarditis mitral valve, is condemned to
failure.



Mitral Valve Stenosis Due to Giant-Cell Myocarditis

References

1.

10.

11.

12.

13.

Cooper LT, Jr, Berry GJ, Shabetai R: Idiopathic giant - cell
myocarditis - Natural history and treatment. N Eng J Med
1997; 336: 1860-1866.

Mann JM, Davies MJ: The pathology of the mitral valve, in:
Wells F.C. and Shapiro L.M. (ed): Mitral Valve Disease,
Butterworth - Heinemann, Oxford, England, 1996.
Panagiotou M, Kakavos M, Charitos C, Mpredakis I,
Papaioannou D, Lolas C: Cardiac myxomas. An analysis of
15 cases. Hellenic J Cardiol 1992; 33: 66-72.

Klima T, Milam JD, Bossart MI, Cooley DA: Rare primary
sarcomas of the heart. Arch Pathol Lab Med 1986; 110:
1155-1159.

Tsioufis CP, Stefanadis CI, Tsiamis EG, Kallikazaros IE,
Toutouzas PK: A free floating thrombus in the left atrial
cavity. J Thorac Cardiovasc Surg 1999; 118: 1120-1122.

De Nardo A, Monea P, Adornato EM: Multiple intracardiac
hydatid cysts with clinical picture simulating mitral stenosis
and inferior myocardial necrosis. G Ital Cardiol 1999; 29:
1218-1221.

Nakajima Y, Takenaka K, Watanabe F, et al: A patient with
mitral stenosis due to infective endocarditis. J Cardiol 1997;
29: 125-128.

Tan CT, Schaff HV, Miller FA, Jr, Edwards WD, Karnes
PS: Valvular heart disease in four patients with Maroteaux -
Lamy syndrome. Circulation 1992; 85: 188-195.

Amital H, Langevitz P, Levy Y, et al: Valvular deposition of
antiphospholipid antibodies in the antiphospholipid syn-
drome: a clue to the origin of the disease. Clin Exp Rheu-
matol 1999; 17: 99-102.

Boustany CW, Jr, Murphy GW, Hicks GL, Jr: Mitral valve
replacement in idiopathic hypereosinophilic syndrome. Ann
Thorac Surg 1991; 51: 1007-1009.

Carlson RG, Mayfield WR, Normann S, Alexander JA:
Radiation - associated valvular disease. Chest 1991; 99:
528-545.

Kilgallen CM, Jackson E, Bankoff M, Salomon RN, Surks
HK: A case of giant cell myocarditis and malignant thy-
moma: a postmortem diagnosis by needle biopsy. Clin
Cardiol 1998; 21: 48-51.

Hanawa H, Izumi T, Saito Y, Ochiai Y, Okura Y, Inomata
T, et al: Recovery from complete atrioventricular block
caused by idiopathic giant cell myocarditis after cortico-
steroid therapy. Jpn Circ J 1998; 62: 211-214.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Brodaty D, Dreyfus G, Dubois C, De Lentdecker P,
Barbagelatta C, Bouchet PF, et al: Giant cell myocarditis.
Report of a case. Arch Mal Coeur Vaiss 1998; 91: 1525-
1529.

Menghini VV, Savcenko V, Olson LJ, Tazelaar HD, Dec
GW, Kao A, et al: Combined immunosuppression for the
treatment of idiopathic giant cell myocarditis. Mayo Clin
Proc 1999; 74: 1221-1226.

Fernandez MA, Alonso Gomez AM, Aros F, Alfageme M,
Torres A, Martin Duran R: Giant-cell myocarditis simulating
an apical myocardial infarct. Rev Esp Cardiol 1999; 52: 1162-
1164.

Fustaci A, Chimenti C, Pieroni M, Gentiloni N: Giant cell
myocarditis responding to immunosuppressive therapy.
Chest 2000; 117: 905-907.

Kohl O, Bohle RM, Voss R: Rare cause of tachy-, as well
as bradycardic arrhythmias. Z Kardiol 2000; 89: 1009-
1013.

Davidoff R, Palacios I, Southern L, Fallon JT, Newell J, Dec
GW: Giant cell versus lympocytic myocarditis. A com-
parison of their clinical features and long - term outcomes.
Circulation 1991; 83: 953-961.

Daniels PR, Berry GJ, Tazelaar HD, Cooper LT: Giant cell
myocarditis as a manifestation of drug hypersensitivity.
Cardiovasc Pathol 2000; 9: 287-291.

Kloin JE: Pernicious anemia and giant cell myocarditis. New
association. Am J Med 1985; 78: 355-360.

Scott RL, Ratliff NB, Starling RC, Young JB: Recurrence of
giant cell myocarditis in cardiac allograft. ] Heart Lung
Transplant 2001; 20: 375-380.

Shields RC, Tazelaar HD, Berry GJ, Cooper LT, Jr: The
role of right ventricular endomyocardial biopsy for idio-
pathic giant cell myocarditis. J Card Fail 2002; 8: 74-78.
Gillie I, Fox H. Mitral stenosis together with a giant cell
myocarditis limited to the atrium. J Clin Pathol 1968; 21:
750-752.

Rabson AB, Schoen FJ, Warhol MJ, Mudge GH, Collins JJ
Jr: Giant cell myocarditis after mitral valve replacement:
case report and studies of the nature of giant cells. Hum
Pathol 1984; 15: 585-587.

El Gamel A, Bridgewater B, Doran H, Yonan NA, Camp-
bell CS, Hooper TL: Severe mitral valve dysfunction due to
unsuspected granulomatous myocarditis: successful cardiac
transplantation following attempted mitral valve repair. Eur
J Cardiothorac Surg 1996; 10: 702-704.

(Hellenic Journal of Cardiology) HIC @ 359



