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CASE REPORT

Intramyocardial Calcification as a Rare but Significant Indication for
Transfemoral TAVI?
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~20D ABSTRACT Coser

We report on a 69-year-old female patient with severe valvular aortic stenosis who was

hospitalized for cardiac decompensation for aortic valve replacement. Preoperative

imaging (X-Ray, cat-scan and CMR) revealed significant and extraordinary intramyo-

Jochen Borgermann?, [MD]

cardial calcification pronounced globally in the left ventricle and around the mitral

valve. Due to high operative/surgical risk we preferred to approach an aortic valve re-

placement by transfemoral transcatheter procedure (TAVI-TF). Within the context
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INTRODUCTION

Conventional aortic valve replacement (AVR) is the
gold standard therapy to treat aortic stenosis, the
most frequent cardiac valve disease (1, 2). The tran-
scetheter transfemoral aortic valve implantation
(TAVI-TF) procedure is an ever growing alternative
in aortic valve treatment for patients unsuitable for
conventional aortic valve replacement (3, 4).

Intramyocardial calcification is a rare and feared
finding in cardiac surgery due to the risk of myocar-
dial rupturing (5-7) and reported in several case re-
ports (8-18). Unfortunately, structural abnormalities
like diffuse myocardial calcification are not consid-
ered by commonly used risk scores like EuroScore

of an undeniably elevated risk for ventricular injuries and dissections in convention-
al operations, highly progressed myocardial calcifications should lead to consider and
prefer the transfemoral transcatheter aortic valve replacement procedure.

Keywords: Aortic stenosis, intramyocardial calcification, transcatheter aortic

valve replacement.

(19) or STS-Score (20).

We report on a patient with severe aortic stenosis
with diffuse myocardial calcification who was not
suitable for conventional AVR but could be treated
properly by TAVI-TF, forcing to consider TAVI in ther-
apeutic decision making in cases with structural ab-
normalities and/or high operative risk.

CASE REPORT

TWe report on a 69-year-old female patient who
was admitted to our department of cardiac surgery
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due to cardiac decompensation caused by severe
valvular aortic stenosis. The aortic stenosis accom-
panied by moderate aortic regurgitation had been
first diagnosed in this very decompensation with
highly calcified tricuspid leaflets, an aortic annulus
diameter of 18 mm, an aortic valve area of 0,7 cm2
and a peak (PPG) and mean pressure gradient (MPG)
of 51 mmHg and 32 mmHg, respectively. Further
transesophageal echocardiographic analysis (TEE)
showed normal left ventricular systolic function (61
%), normal right ventricular systolic function with
a dilated right ventricle (ED = 42 mm), highly dilat-
ed right and left atrium (ED = 60 mm, both) and no
signs of left ventricular outflow tract obstructions.
TEE also presented mixed mitral valve disease with
moderate stenosis (mean gradient 10 mmHg, valve
area 1, 0 cm®) and moderate to severe eccentric re-
gurgitation due to severely calcified leaflets with
stiffness of the posterior mitral leaflet (PML). In ad-
dition, the tricuspid valve showed a moderate to
severe regurgitation with an estimated right systol-
ic pulmonary artery pressure of 65 mmHg. Despite
phenprocoumon medication (INR 2 to 3) to avoid
atrial fibrillation caused embolic events, a throm-
bus in the left atrial appendage was detected by
TEE.

Right heart catheterization revealed second-
ary post-capillary pulmonary hypertension with
a mean pulmonary artery pressure of 52 mmHg
and a mean pulmonary capillary wedge pressure
(PCWP) of 35 mmHag. Filling pressures of the right
heart were significantly elevated (right ventricular
end-diastolic pressure 15 mmHg, mean right atrial
pressure 20 with a v-wave of 20 mmHg).
Furthermore, the patient presented a left bundle
branch block (LBBB) and persistent atrial fibrilla-
tion (AF) causing tachyarrhythmia absoluta (TAA),
chronic renal failure (eGFR 48 ml/min) and essen-
tial arterial hypertension with hypertensive heart
disease.

In addition, the patient reported about an isch-
emic stroke without residual neurological symp-
toms 7 years ago, a temporary retinal artery occlu-
sion 8 years ago and a tuberculosis infection some
40 years ago. Cardiovascular risk factors were - in
addition to arterial hypertension - hyperlipopro-
teinemia and moderate obesity. Cardiac catheter-
ization showed no complex coronary disease. She
was classified as NYHA IV and CCS Il. The mean lo-
gistic EUROSCORE was 5,8 %, the EUROSCORE Il was
4,14 % and the STS-Score was 2,07 %.

Preoperative x-ray imaging of the thorax was high-
ly suspicious for diffuse myocardial calcification.
It showed a hypertrophied calcified heart in a ky-
photic chest and a scoliosis of the thoracic spine

(Figure 1a).

Computerized tomography and angiography of the
aorta and the heart that were performed to verify
and examine the findings, revealed a commissural
calcified aortic valve and a severely calcified mitral
valve, without significant calcification or stenosis of
the coronary arteries. The left ventricle was compre-
hensively calcified. (Figure 1b-e). Besides the throm-
bus (17 x 10 mm) in left atrial appendage was con-
firmed. The iliac and femoral artery showed no sig-
nificant stenosis, with a common femoral artery di-
ameter of 8 mm on both sides, hence transfemoral
procedures were feasible. Additionally, the cat scan
further showed apical subpleural lesions on both
sides of the lung, possibly associated with the tu-
berculosis infection from 1970.

To further analyze the disease related alterations
cardiovascular magnetic resonance imaging (CMR)
was performed presenting normal ventricular di-
mensions but hypertrophied and hypokinetic basal
parts of the left ventricular myocardium. The intra-
murally located calcifications were diffused to the
left ventricle with apical, subepicardial and pericar-
dial calcified areas. In addition to the calcification,
the CMR showed diffuse fibrotic lesions of the left
ventricular myocardium.

To conclude, the patient showed a multiple valve
disease with leading low-flow-low-gradient aor-
tic stenosis with preserved ejection fraction, which
may be caused by the concomitant mitral regurgi-
tation, atrial fibrillation and paradox or restrictive
ventricular filling because of the intramyocardi-
al calcification.

Due to these findings, the comorbidities, the signif-
icant intramyocardial calcification and fibrotic le-
sions we decided to treat the aortic stenosis with
transfemoral transcatheter aortic valve implanta-
tion (TAVI-TF). We were further reinforced in our de-
cision by the fact that myocardial calcification is as-
sociated with an elevated risk for ventricular/atri-
al injuries and dissections in conventional surgical
procedures (5-7).

To provide hemodynamics and rhythm control
during the procedure a temporary pacemaker was
placed on the patient. The aortic annulus was il-
lustrated by a pigtail-catheter which was then
changed to a Stiffwire to load and introduce a 26
mm Edwards SAPIEN 3 Transcatheter Heart Valve
prosthesis. The prosthesis was put in place safely
and released under rapid pacing. Angiographic con-
trol of the implanted prosthesis showed no relevant
aortic regurgitation and an effectively reduced MPG
from 26 mmHg to 0 mmHg.

Afterwards the patient was shifted to the intensive
care unit for three days without complications. In
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standard care further mobilization was successfully performed by physiotherapist. Five days post-surgery
the patient was discharged in good general condition without her wounds showing signs of irritation and
still remaining mitral and tricuspid valve disease. Oral anticoagulation with phenprocoumon to maintain
an INR between 2 and 3 was applied and recommended to avoid embolic events after valve implantation

and with respect to the persistent atrial fibrillation.

Figure 1 Preoperative imaging (x-ray and cat scan) revealed massive calcification of the left ventricle

DISCUSSION

Diffuse myocardial calcification was reported in sev-
eral cases and were associated with various system-
ic diseases like sepsis (14, 18), chronic renal failure
(10-13, 15-17) or tuberculosis infection (8, 9). A de-
tailed characterization in terms of pathophysiology
or progress due to mostly hidden and asymptom-
atic development of the calcification is still missing.
Endomyocardial fibrosis (EMF) a rarely understood
disease presenting with fibrotic alterations and le-
sions in the myocardium (21) that are highly sus-
pected to cause calcification in disease progression
(22, 23) may be associated to the reported case that

shows diffuse fibrotic lesions alongside the domi-
nant calcified areas.

Myocardial calcification is a feared finding in cardi-
ac surgery, especially in mitral valve surgery, due to
the danger of myocardial rupture or dissection (5-
7). In spite of this evidence-based guidelines or rec-
ommendations for dealing with this type of calci-
fication do not exist. Not only to prevent patients
from adverse events but also to treat valve diseas-
es causing heart insufficiency, peripheral and pul-
monary edema and consecutively having a cru-
cial impact on life quality a non-touch technique is
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needed. The TAVI procedure shows acceptable re-
sults for patients with high risk and promising re-
sults for patients with intermediate risk profile (24,
25). Therefore from our point of view, this technique
should be at least more commonly considered in
patients with severe intramyocardial calcification
and a high perioperative risk rather than risking a
conventional operation or denying operative care
of the patient altogether.

Fortunately, the patient of this case report recov-
ered rapidly despite remaining combined mitral
and tricuspid valve disease emphasizing the benefit
of the afterload reduction in patients with multiple

valve diseases.

CONCLUSION

We report on a rare case of globally diffused mas-
sive intramyocardial calcification accompanied by
severe aortic stenosis. In times of evermore stan-
dardized and established protocols of transfemo-
ral transcatheter procedures and with respect to
the feared complications of myocardial dissection
or rupture this case is representing a forcing criteri-
on and should lead to favor the TAVI procedure over
conventional surgery.
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