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A ortic annulus calcification (AC) and mit-
ral AC are common in patients with car-
diac valvular disease.[1] Procedures to re-

sect or debride aortic AC and mitral AC may lead to
cerebral emboli, heart failure, arrhythmia, coronary
artery lesions, and even ventricular rupture.[2] There-
fore, it is often a challenge for surgeons to choose an
appropriate surgical strategy for patients with sev-
ere valvular AC.[3,4] A sutureless valve is a good cho-
ice, doing away with the need to take time to remove
the AC, but many countries do not have this valve. Tra-
nscatheter aortic valve implantation (TAVI) and tra-
nscatheter mitral valve replacement (TMVR) have de-
veloped rapidly during recent years.[5–7] Artificial stent
valves for TAVI use offer another choice for patients
requiring surgical aortic valve replacement or surgi-
cal mitral valve replacement in severe AC.[6,8–10] The
J-valve is a short frame, interventional valve devel-
oped in China. It is a second-generation, self-expand-
able stent device with three U-shaped graspers, and
has been approved for treating both aortic stenosis and
aortic regurgitation (Figure 1). Trans-apical transca-
theter valve replacement in patients using the J-valve
system has been previously reported.[11] The unique
structure with graspers, a low profile, and bare metal
area at the coronary orifice region is efficacious for pos-
itioning, stabilizing, and avoiding obstruction of the co-
ronary arteries in open cardiac surgery. Therefore, we
implemented the use of the J-valve during traditional
cardiac surgery in two cases presenting with unexpec-
ted complications of AC.

Case 1   A 75-year-old woman was the first case. She
showed marked limitation of physical activity. At ad-

mission, echocardiography showed severe aortic va-
lve stenosis with moderate regurgitation, severe mi-
tral regurgitation, and atrial fibrillation. Chest com-
puted tomography showed severe aortic AC and sev-
ere mitral posterior AC (Figure 2A). The preoperat-
ive EuroSCORE II for this patient was 2.4%. From pre-
vious experience, we planned intraoperative debri-
dement of the severe AC and replacement of the valve
with a bioprosthetic valve. The median sternotomy ap-
proach was used and cardiopulmonary bypass was es-
tablished routinely. Unexpected severe and extensive
calcification in the aortic valve and annulus was found.
The calcification extended deep into the left ventri-
cular myocardium. Considering the potential risks
and time required for removing the calcification, and
annulus reconstruction, and that the sutureless valves
were not yet approved for clinical use in China, we de-

 

Figure 1    The J-valve system for trans-apical transcatheter va-
lve replacement. The J-valve is a second-generation self-expand-
able device with three U-shaped graspers and has been approved
for treating both aortic stenosis and regurgitation in China. Pati-
ents underwent trans-apical transcatheter valve replacement us-
ing the J-valve system.
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cided to use a TAVI valve under direct view to simpl-
ify the procedure. The J-valve was designed for aor-
tic valves TAVI and the short frame design was an id-
eal temporary choice under direct view. The intraoper-
ative diameter of aortic annulus was 22–23 mm. With
consent from the patient’s family, the J-valve (size: 25
mm) was implanted under direct vision through the ao-
rtic incision. Post dilatation with balloon valvulopla-
sty was used to confirm that the valve was connected
tightly to the AC annulus (Figure 3A). The mitral valve
was repaired using the edge-to-edge approach with
a 36 Carpentier-Edwards physio II ring. The aortic cr-
oss-clamp time was 135 min. After the heart beat ag-
ain, the intraoperative transthoracic echocardiogram
revealed only a trace of a paravalvular leak in the aor-
tic valve and mild mitral regurgitation. Tracheal ex-
tubation was performed 12 h postoperatively and the
patient was discharged at seven days postoperatively.
Echocardiographic examinations and chest radiogr-
aphs at one-year follow-up revealed a satisfactory po-

sition and function of the J-valve (Figure 4A). Additi-
onally, the patient demonstrated significant improve-
ment in her clinical condition.

Case 2   A 58-year-old woman was the second case
whom referred to our hospital because of a degene-
rated mitral valve bioprosthesis (Figure 4B). At admi-
ssion, echocardiography showed a degenerated bio-
prosthetic mitral valve, severe bioprosthetic mitral va-
lve regurgitation, moderate tricuspid regurgitation,
and severe pulmonary hypertension. Chest compu-
ted tomography showed severe calcification of the po-
sterior mitral annulus of the left atrium and posterior
mitral AC. However, because of the metal stent of the
bioprosthetic mitral valve, the degree of posterior mi-
tral AC could not be confirmed clearly (Figure 2B). The-
refore, TMVR or valve-in-valve (ViV) procedure was
not the first choice for this patient.[12] We decided to
perform a repeat open heart surgery for this patient.
The degenerated bioprosthetic mitral valve was expo-
sed through an interatrial groove incision (Figure 3B).

 

Figure 2    Chest computed tomography findings. (A): Chest computed tomography of the first patient shows severe aortic annulus cal-
cification and severe mitral posterior annulus calcification; and (B): chest computed tomography of the second patient shows severe calci-
fication in the posterior wall of the left atrium and mitral posterior annulus calcification.
 

Figure 3    Photographs from the surgeries. (A): The J-valve was implanted into the aortic annulus of the first patient. We installed the J-
valve into the valvular conveying system in the reverse direction, released the three U-shaped graspers, and then pulled them down to
the bottom of the aortic sinuses (a–e). Post-implantation balloon valvuloplasty was necessary (f–h); and (B): the degenerated bioprost-
hetic mitral valve of the second patient.
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However, unexpected severe calcification existed ex-
tensively in the posterior mitral annulus, which was
connected and fused with the bioprosthetic stent and
left ventricle. Considering that removal of the calcifica-
tion might take too long, and may cause left ventri-
cular damage, even rupture, we decided to implant a
TAVR valve as ViV procedure to simplify the surgery.
With consent from the patient’s family, we implant-
ed the J-valve into the degenerated bioprosthetic mi-
tral valve as mitral ViV procedure under direct visi-
on. The degenerated bioprosthetic mitral valve was
25 mm Carpentier-Edwards Perimount Magna Ease va-
lve with the true inner diameter as 23 mm. The 25 mm
J-valve was implanted. Subsequently, a post-implan-
tation balloon (size: 25 mm) dilatation was perform-
ed and the tricuspid valve was repaired as usual. The
aortic cross-clamp time was 70 min. Intraoperative tr-
ansthoracic echocardiogram showed no paravalvu-
lar leak from the mitral valve. Tracheal extubation was
performed 16 h postoperatively. The patient reco-
vered and was discharged six days postoperatively.
Several echocardiographic examinations and chest
radiographs showed a satisfactory position and func-
tion of the J-valve after six months follow-up (Figure
4C). Echocardiography showed a significant reduction
in pulmonary hypertension from 91 mmHg (preop-
erative) to 40 mmHg (postoperative). The activity
tolerance of the patient was significantly improved.

The first case may be the first report of J-valve im-
plantation with severe aortic calcification during tr-
aditional surgery. Most of the current TAVI valves have
a long frame design, making it difficult to implant un-
der direct vision and potentially affecting aortic root
incision closure. The J-valve, a self-expandable devi-
ce with a short frame and three U-shaped graspers for
the coronary sinus, is an ideal option for such cases. This

surgical procedure significantly reduces the risk and
duration of surgery and has satisfactory follow-up re-
sults. In 2009, Cheung, et al.[13] from St. Paul’s Hosp-
ital in Canada, reported on the first case of trans-api-
cal TMVR for ViV. Thereafter, this procedure has been
increasingly reported.[14] A multicenter registration
study on TMVR involving 322 patients, reported an
average STS (The Society of Thoracic Surgeons mor-
tality risk score) score of 9.2% ± 7.2%.[6] Patients with
NYHA IV accounted for 32.3%. The average left ven-
tricular ejection fraction was 53.3% ± 11.5%. Patients
with previous myocardial infarction accounted for
12.1%. 59.9% of patients underwent trans-apical mi-
tral ViV and 38.8% of patients underwent trans-atr-
ial septal approach ViV. The surgical success rate was
94.4%. The thirty-day and one-year mortality rates
were 6.2% and 14%, respectively. The results in our
cases highlighted the effectiveness of mitral ViV for de-
generated bioprostheses as a temporary solution for
unexpectedly difficult situations caused by during tra-
ditional cardiac surgery. The severity of ACs can be
missed or misidentified during preoperative exam-
inations. Degenerated bioprostheses may require the
intraoperative removal of calcification using the tra-
ditional approach. However, this procedure may take
a longer bypass time with higher risks of complicati-
ons. Our case may be the first report of J-valve impl-
antation into a failed bioprosthetic mitral valve (ViV)
during traditional cardiac surgery, with good resu-
lts seen during the follow-up. J-valve implantation un-
der direct vision provides a simplified choice for em-
ergencies during traditional cardiac surgery.

Despite its benefits, there are limited conditions su-
itable for implanting the J-valve under direct view. Mo-
re case data with longer follow-up are required for a
more accurate evaluation of this therapeutic approach.
If the severity of cardiac AC exceeds preoperative ass-
essment in traditional cardiac surgery, J-valve or ViV
implantation presents a useful intraoperative risk mana-
gement strategy.
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Figure 4    The post-operative chest radiographs. (A): The post-
operative chest radiograph of the first patient. The chest radiogra-
ph showed a satisfactory position of the J-valve at one year postop-
eratively; (B): the preoperative chest radiograph of the second pa-
tient. The image of the mitral valve bioprosthesis can be seen on the
radiograph; and (C): the post-operative chest radiograph of the se-
cond patient. The chest radiograph showed a satisfactory positi-
on of the J-valve at six months postoperatively.
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