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Mitral valve replacement in the presence of extensive calcification of the mitral annulusisa
technical challenge. Dense calcification of the annulus can cause a great difficulty in theinser-
tion of a prosthetic valve and later periprosthetic leakage. A radical calcium debridement may
cause left circumflex coronary artery injury, atrioventricular rupture, and thromboembolic
events. We report a case of a 65-year-old woman suffering from mitral regurgitation with a
severely calcified mitral annulus. She underwent mitral valve replacement using a collar-rein-
forced prosthetic valve, which allowed the surgeon to safely insert a prosthetic valve, avoiding
the calcification completely without any major complications. Werecommend thismethod asa
feasible technique for mitral valve replacement in the presence of heavily calcified or disrupted
fragile mitral annulus. (Ann Thorac Cardiovasc Surg 2005; 11: 260—3)
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I ntroduction

Calcification of the mitral valve annulusis an age-related
degenerative process that involves the posterior aspect of
the annulus and may spread on the atrial and ventricular
walls. Its presence lends special difficulty to seating pros-
thesis along the area of the posterior leaflet during mitral
valve replacement, and this has been associated with an
increased frequency of periprosthetic leakage. Moreover,
vigorousannular decdl cification will contributeto thelike-
lihood of atrioventricular separation, coronary vessel dis-
ruption, and cardiac rupture. We described a technique
that circumvents many of the problems associated with
valve replacement under this condition.
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Case Report

A 65-year-old woman diagnosed with mitral insufficiency
and aortic stenosis (AS) was referred to our hospital for
surgery. She had been treated with hemodialysis for 14
years due to chronic renal failure. Preoperative
echocardiography revealed degenerative mitral valve dis-
ease with mitral regurgitation grade 3 and severe ASwith
an estimated pressure gradient of 100 mmHg. Computed
tomography of the chest revealed massive calcification
of the posterior mitral annulus (Fig. 1). Cardiac catheter-
ization revealed normal coronary arteries, and left ven-
tricular function was normal (gjection fraction, 70%).
Operation was performed through a median sterno-
tomy. Cardiopulmonary bypass was instituted via right
atrial venous and ascending aortic cannulas. A left ven-
tricular venting tube was inserted through the right supe-
rior pulmonary vein. After cardioplegic arrest, exposure
was obtained through a left atriotomy. The posterior mi-
tral annulus was found to have been replaced with amass
of calcium, which extended into the ventricular cavity
below the leaflet. The annulus of the anterior leaflet was
lessinvolved and pliable, and the valve | eafletsthemsel ves
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were thickened but not calcified. The anterior leaflet was
removed; nothing was excised from the posterior |eaflet
or the intramural block of calcium. A 23-mm Edwards
MIRA prosthetic valve (Edwards Lifesciences LLC,
Irvine, CA, USA) modified by enlarging the circumfer-
ence of the sewing ring by the attachment of a 1.5 cm
wide equine pericardial collar (Equine Pericardial Patch;
Edwards Lifesciences LLC, Irvine, CA, USA) (Fig. 2)
was secured with 2-0 polyester pledgeted mattress su-
tures placed through the posterior leaflet tissue from the
left ventricle to the left atrium and then passed through
the sewing ring of the composite valve. No sutures were
placed through the calcified posterior annulus, but the
anterior annulus was incorporated where suitable. After
tying the mattress sutures, the free edge of equine peri-
cardial collar was sutured to the atrial wall with arun-
ning 4-0 polypropylene suture (Fig. 3). The aortic valve
was replaced with a19-mm SIM prosthetic valve (St. Jude
Medical Inc., St. Paul, MN, USA) in the usual fashion.
The patient was smoothly weaned from cardiopulmonary
bypass and intraoperative echocardiogram examination
confirmed satisfactory valve function. The duration of
cardiopulmonary bypass and aortic cross clamp was 227
min and 173 min, respectively. The postoperative course
was uneventful and the patient was discharged on the 22nd
postoperative day. The patient has been doing well for 16
months postoperatively without evidence of periprosthetic
leakage.

Discussion

The mitral valve becomes calcified as a consequence of a
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Fig. 1. Computed tomography scan demonstrated severe cal-
cification of the mitral annulus.

degenerative process related to aging within the cardiac
fibrous skeleton mainly the posterior annulus of the mi-
tral leaflet, which isfollowed by erosion through the cal-
cification of the posterior mitral |leaflet. Calcification of
the mitral annulus is most often found in horseshoe con-
figuration with sparing of the majority of the anterior
mitral leaflet and associated with myxomatous degenera-
tion of the mitral valve, bacterial endocarditis, Marfan’'s
syndrome, rheumatic disease, diabetes, and chronic re-
nal failure.*® Calcification of the mitral annulusis re-
ported to be found at autopsy in 0.2% of patients more
than 50 years old.? Mitral ring calcification shows a

Fig. 2. A 1.5 cmwide equine pericardial collar has been sewn to
the sewing ring of a 23-mm Edwards MIRA prosthetic valve.
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marked and statistically significant correlation with age.”
This condition is more common in elderly woman, with
afemale-to-maleratio of 2:1.% Calcium infiltration of the
base of the posterior leaflet reduces leaflet mobility, in-
creases traction on the chordae, elevates the leaflets, and
thus facilitates chordal elongation or rupture, a cause of
secondary mitral valve insufficiency.®

Extensive calcification will jeopardize mitral valve
replacement. The bulky calcium may interfere with su-
ture placement, prevent proper insertion of prosthesis, and
increase the frequency of periprosthetic leakage.
Carpentier et al. reported en bloc excision of the calcific
bar as a feasible procedure for patients with extensive
calcification,® which is, however, difficult when the cal-
cific stalactites extend into the ventricular myocar-
dium.>>9 Moreover, annular decalcification will contrib-
ute to the likelihood of atrioventricular separation, cir-
cumflex coronary artery damage, fragmentation of cal-
cium which may cause perioperative stroke, and mid-ven-
tricular rupture.®47

Some surgeons reported intra-atrial insertion of acol-
lar-reinforced prosthetic valve.®» However, thistechnique
|eaves the attenuated portion of the annulus in the high-
pressure chamber at risk for aneurysmal dilatation or rup-
ture as a late complication.’? Coselli and Crawford re-
ported atechnique of mitral valve replacement by anchor-
ing alow-profile mechanical valve using valve legflets to
avoid the calcified annulus and to preserve the mitral ap-
paratus.® However, perivalvular leakage may occur
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Fig. 3. A collar-reinforced Edwards MIRA
prosthetic valve was secured with 2-0 poly-
ester pledgeted mattress sutures placed
through the posterior |eaflet tissue from the
|eft ventricleto theleft atrium and then passed
through the sewing ring of the composite
valve. The free edge of equine pericardial
collar was sutured to the atrial wall with a
running 4-0 polypropylene suture.

LA, Left atrium; LV, left ventricle; M, mitral
annular calcification; E, equine pericardial
patch.

through alinear fracturein the lesflet at the site of needle
penetration. The technique we describe here is a combi-
nation of these two procedures. It facilitates to avoid the
risk of decalcification described above and to disperse
the hemodynamic stress. The height of the collar of the
valved conduit allows atrial anchorage of the sewing ring
and protection against a hemodynamically significant
perivalvular leakage.

We chose the Edwards MIRA prosthetic valve because
of its hyperbolic shape and compressibility of the sewing
ring that permits conformation to irregularities of the
highly calcified annulus, reducing the possibility of
perivalvular leakage.

Conclusion

We have successfully performed mitral valve replacement
with a collar-reinforced prosthetic valve in a patient who
exhibited massive calcification of the posterior mitral
annulus without any complications. We recommend this
method as an alternative to conventional mitral valve re-
placement in the presence of massive mitral annular cal-
cification or disrupted fragile mitral annulus.
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