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A REMNANT MITRAL SUBVALVULAR APPARATUS
MIMICKING AORTIC VALVE VEGETATION
AFTER MITRAL VALVE REPLACEMENT
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Preservation of the subvalvular apparatus has the merits of postoperative outcomes during mitral valve replacement for mitral re-
gurgitation. We performed mitral valve replacement with anterior and posterior leaflet chordal preservation in a 65-year-old
woman. On the 2nd postoperative day, routine postoperative trans-thoracic echocardiography showed an unknown aortic subval-
vular mobile mass. We report a case of a remnant mitral subvalvular apparatus detected by echocardiography after chordal pre-

serving mitral valve replacement which was confused with postoperative aortic valve vegetation.
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INTRODUCTION

A recent epidemiological study showed that the incidence of
mitral regurgitation (MR) has been increasing.” In addition,
the prognosis of severe MR is known to be very poor”and the
only treatment modality is surgical correction.” As the conven-
tional mitral valve replacement (MVR) might cause loss of an-
nulo-ventricular continuity, chordal preserving MVR is recent-
ly most common method for the patients who require mitral
valve (MV) surgery.” However, there are some disadvantages
of leaving the subvalvular apparatus intact during MVR like
confusion chordal remnants with valve vegetation or thrombus
and left ventricular outflow tract obstruction. Here, we report a
case of a remnant mitral subvalvular apparatus detected after
chordal preserving MVR, which was confused with postopera-
tive aortic valve vegetation.

CASE

A 64-year-old woman was admitted to the hospital due to
heart with progressive dyspnea. Preoperative trans-esophageal
echocardiography revealed severe MR and mitral leaflet pro-
lapsed (Fig. 1, Supplementary movie 1, 2). The degree of aor-
tic regurgitation and tricuspid regurgitation were trivial. End-

diastolic diameter was 69 mm, end-systolic diameter was 48
mm and estimated ejection fraction was 56%. Estimated sys-
tolic pulmonary artery pressure from tricuspid regurgitation
was 47 mmHg. There was no intra-cardiac mass, thrombi or
pericardial effusion. Coronary catheterization revealed normal
coronary arteries. Her past medical history included hypercho-
lesterolemia and hypertension. Five years ago, there was no
proven arrhythmia, but atrial fibrillation was newly detected
on the day of this admission. Laboratory examinations were as
follows: hemoglobin,14.2 g/dL; glucose, 100 mg/dL; urea, 17
mg/dL; creatinine, 0.9 mg/dL; serum cholesterol, 117 mg/dL;
triglycerides, 171 mg/dL; Pro-BNP, 2381 pg/mL and thyroid
function was within normal range. The patient underwent
MV repair with annuloplasty and maze operation.” However,
the intraoperative trans-esophageal echocardiography per-
formed at the end of the procedure revealed remained moder-
ate MR. We decided to convert MV repair to MVR with a
29-mm bileaflet mechanical prosthesis. During MVR, anteri-
or and posterior leaflet chordae were preserved and reaffixed to
the mitral ring near the both commissures as Okita et al.” had
introduced. The central portion of the anterior mitral valve
leaflet, which was not supported by chordae, was excised and
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Fig. 1. A: Preoperative transesophageal echocardiography demonstrating severe mitral regurgitation with the prolapse of the anterior leaflet of the
mitral valve. B: Showing color doppler across the mitral valve with severe regurgitation jet. Ao: aorta, LA: left atrium, LV: left ventricle.

Fig. 2. A: Postoperative transthoracic echocardiography parasternal long axis view showing a mobile mass (arrow) around the aortic valve and
normal function of the mechanical valve. B: Doppler image shows that there is no leakage and a well-functioning mechanical mitral valve. LA: left
atrium, LV: left ventricle.

the remnant anterior leaflet was divided into anterior and pos-
terior. The divided segments were shifted and reattached to
the mitral ring of the respective commissural areas and then
the prosthetic valve was implanted; the ventricular side of the
remnant leaflet was in contact with the prosthetic sewing
ring. After completion of the valve replacement, the patient’s
hemodynamic condition was stable. Routine trans-thoracic
echocardiography (TTE) performed on the 2nd postoperative
day showed a normal functioning mitral prosthesis and slight-
ly decreased ventricular function. However, TTE showed an
abnormal aortic valve mass which had not been found in any
previous examination (size: 0.3 x 0.6 cm by TTE) (Fig. 2,
Supplementary movie 3, 4). Since infective endocarditis and
aortic valve vegetation could not be ruled out, empirical intra-
venous administration of antibiotics (vancomycin and ceftriax-
one) were started. Even though, she had not shown any symp-
toms of infective endocarditis, we performed serial TTE
examinations and blood cultures for 2 weeks. Fig. 3 and Sup-
plementary movie 5-8. showed serial TTE from the day before
surgery to postoperative 21st day. Reevaluation on the 7th
and the 14th postoperative day with TTE showed a normal

functioning mitral prosthesis and no significant change in
mass size around the aortic valve. The mobile mass was hang-
ing at the continuous margin of the mechanical valve and it
had high echogenicity rather than low echogenicity which is a
typical finding of acute vegetation. That area revealed very
high pressure below the aortic valve and moved along in the
cardiac cycle. There were no microorganisms growing in serial
blood cultures and postoperative white blood cell counts de-
creased from 22720/pL on 2nd postoperative day to 11500/pL
on 8th postoperative day, and then 3910/uL on 14th postoper-
ative day. The inflammation marker, C-reactive protein also
decreased from 5.76 mg/dL on the day of surgery to 2.37 mg/
dL on the 14th postoperative day. Judging from the serial
echocardiographic and clinical findings, the subaortic valve
mass was finally defined as not the vegetation but the remnant
mitral subvalvular apparatus which was attached to the anteri-
or leaflet segment, sandwiched between the mitral annulus
and the sewing ring of the mechanical valve. The remnant
mitral subvalvular apparatus adrift was thought to be com-
posed of separated papillary muscle tip and its subjected chor-
dae. The TTE appearance of the functioning prosthesis 21
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Fig. 3. A: Preoperative TTE demonstrating AV without abnormal structure. B: On the 7th postoperative day. C: On the 14th postoperative day. D: On
the 21st postoperative day. The transthoracic echocardiography showed 0.3 x 0.6 cm remnant leaflet (arrow) of the mitral valve and no significant
change in mass size. AV: aortic valve, Ao: aorta, LA: left atrium, LV: left ventricle, TTE: trans-thoracic echocardiography.

days after surgery was good, and left ventricular function im-
proved slightly (visually 45-50%).

DISCUSSION

Severe MR is associated with significant morbidity and
mortality. Mitral valve repair (MVRe) or MVR is recommended
for symptomatic patients with or without signs of left ventricu-
lar dysfunction, and in asymptomatic patients with left ven-
tricular enlargement, systolic dysfunction, pulmonary hyper-
tension, or new atrial fibrillation. MVRe may offer survival
benefit over MVR and should be considered the procedure of
choice for patients who require intervention. However, the pa-
tients require MVR when repair is not feasible. Intra-opera-
tive trans-esophageal echocardiography plays an important in
surgical intervention for MR, in the aspect of decision to prog-
ress valve replacement.

Following conventional MVR, we are concerned about loss
of annulo-ventricular continuity and preservation of left ven-
tricular function, thus favoring an operative technique for
MVR with preservation of the chordae tendineae. This opera-
tive technique improves cardiac index, left ventricular end-
systolic volume index and left ventricular ejection fraction.”
In addition, it has the merits of reduction of operative mortal-

ity and ventricular rupture as well as improves early and long
term survival.® However, possible disadvantages of leaving
the subvalvular apparatus intact during MVR are left ventric-
ular outflow tract obstruction” and prosthetic leaflet immobi-
lization. There have been also reports of disc or poppet entrap-
ment by surgically divided chordal remnants, long suture
ends, or overhanging knots.? Rupture of a papillary muscle
caused by hemorrhagic necrosis, with entrapment of the disc
of the prosthetic valve has been reported.” Spontaneous rup-
ture of a papillary muscle after chordal sparing MVR has also
been noted.?” In our case, the remnant mitral subvalvular ap-
paratus was confused with aortic valve vegetation.

The clinical diagnosis of infective endocarditis is based upon a
combination of features such as positive blood cultures, new
valvular regurgitation and fever as specified in the modified
Duke criteria.'” Typical vegetations of aortic valve endocardi-
tis are characterized by fine fluttering in the left ventricular
outflow tract in diastole, which were continuous with similar
echo patterns in the aortic root and the appearance of the ab-
normal echo patterns showing coarse systolic fluttering in the
aorta.'” The vegetative growth appears as thickening and ir-
regularity of the normally smooth contour of the sewing ring'?
and shows low echogenicity. When abnormal echo patterns in
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the left ventricular outflow tract are observed, two diagnostic
possibilities should be considered:'” the flail valve leaflets and
highly mobile, large aortic valve vegetations. One should ob-
serve the size, mobility and degree of organization, and lack of
homogeneity of the vegetations themselves. However, it should
be emphasized that echocardiography alone does not distin-
guish these two entities. In our case, we could defined the
mass around the aortic valve as the remnant subvalvular appa-
ratus of the mitral valve according to serial echocardiographic
findings and the patient’s clinical signs and symptoms. We
also communicated with the surgeon about the method of op-
eration. In addition, great attention should be paid to rem-
nant chordae or leaflet tissues when the anterior leaflet chorda-
saving procedure is performed. If there remains a remnant
tissue after reattachment of leaflet chordae to the anterior mi-
tral annulus, it should be meticulously trimmed.

In conclusion, we emphasize the importance of performing
serial postoperative echocardiography and observing the pa-
tient’s clinical findings as well as communicating with the
surgeon during postoperative management about hardly dis-
tinguishable valvular mass that newly appeared after surgery.

SUPPLEMENTARY MOVIE LEGENDS

Movie 1. Preoperative transesophageal echocardiography
demonstrating severe mitral regurgitation with the prolapse
of the anterior leaflet of the mitral valve.

Movie 2. Color Doppler jet across the mitral valve with se-
vere regurgitation.

Movie 3. TTE parasternal long axis view showing a mobile
mass around the aortic valve and normal function of the me-
chanical valve.

Movie 4. Color Doppler image shows that there is no leak-
age and a well-functioning mechanical mitral valve.

Movie 5. Preoperative TTE demonstrating AV valve with-
out abnormal structure.

Movie 6. TTE parasternal long axis view on the 7th postop-
erative day.

Movie 7. TTE on the 14th postoperative day.
Movie 8. TTE on the 21th postoperative day.
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