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Introduction

Transcatheter aortic valve implantation (TAVI) has become 
a standard treatment for patients with severe symptomatic 
aortic stenosis at increased or prohibitive surgical risk (1-3). 
Early outcomes of TAVI in intermediate-risk patients were 
proven to be not inferior or even superior to surgical aortic 

valve replacement (SAVR) in recent randomized trials (4-7). 
With improvements in technology and surgical technique, 
the indication for TAVI is still expanding, including 
predominant aortic regurgitation (AR), degenerated 
bioprosthetic valve, bicuspid aortic valve, and more (8). 
However, the experience of TAVI in treating predominant 
AR is still limited. A few previous studies have showed the 
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feasibility and promising early outcomes of this technology 
with different devices (9-16). The mid-term outcomes have 
never been reported. 

We started our TAVI for AR program in May 2014 
with a novel self-expandable device-J-ValveTM (JieCheng 
Medical Technology Co., Ltd., Suzhou, China) (Figure 1).  
The feasibility study and one-year outcomes have been 
reported in our previous publications (9,10). Compared to 
early studies with other devices, these studies demonstrated 
excellent short-term outcomes, demonstrating higher 
procedural successful rate, lower mortality, lower rate of 
permanent pacemaker and second valve implantation, as 
well as less paravalvular leak (PVL). Forty-seven patients 
with predominant AR were treated with transapical TAVI 
in our institute from May 2014 through October 2018. All 
patients were followed periodically. Procedural results and 
clinical outcomes up to 4 years were analyzed using Valve 
Academic Research Consortium 2 criteria (17).

Methods

Study population and preoperative evaluation 

From May 2014 through October 2018, 47 patients with 
predominant AR were enrolled for transapical implantation 
of J-ValveTM in Zhongshan Hospital, Fudan University. 
The entire cohort was consisted of two sub-cohorts. The 
first 16 patients underwent the procedures before August 
2015, which is part of the feasibility clinical trial (Registered 

with the Chinese Clinical Trial Registry, ChiCTR-
OPC-15006354). Another 31 patients underwent the 
procedures after the device became commercially available 
after 2017. Two surgeons from our institution performed 
all of the operations in this series. A multidisciplinary heart 
team evaluated all patients before admission. Prohibitive-
risk was defined as an estimated probability of death 
or serious irreversible morbidity after SAVR of >50%. 
Patients’ age ≥60 years and at prohibitive or high-risk, 
as defined by a logistic EuroSCORE (European System 
for Cardiac Operative Risk Evaluation) ≥20%, were 
scheduled for TAVI. The addition of specific clinical and 
anatomic variables that might affect mortality (18), such as 
frailty, major organ system compromise, and procedure-
specific impediment including severe aortic calcification, 
inflammatory aortitis were routinely considered in decision-
making. 

A routine workup with transthoracic echocardiography 
(TTE) and contrast enhanced multidetector computed 
tomography (MDCT) was performed. Patients with an 
aortic sinus or ascending aorta diameter >50 mm or an 
annulus diameter >29 mm was excluded in preliminary 
stage of this study since the maximum size of the prosthesis 
was 27 mm during that time. After the 29 mm prosthesis 
was available since 2017, only annulus diameter over 31 mm  
was excluded. Coronary ostia height <10 mm was not 
considered a contraindication to this procedure. The details 
of both clinical and morphology evaluations with MDCT 
have been described in our previous study (9).

Procedural techniques

The procedures were performed in hybrid operating room 
under general anesthesia with single-lumen endotracheal 
intubations. Transesophageal echocardiography (TEE) 
was routinely performed to evaluate the morphology of 
the aortic root and monitor the whole process of valve 
positioning and deployment. TEE was paramount in 
confirming proper descent of the three claspers into 
the nadirs of the sinuses during the positioning process. 
TEE was used to monitor coaxiality during prosthesis 
deployment and delivery system withdrawal. A balloon-
tipped bipolar endocardial temporary pacing catheter (St. 
Jude Medical, St. Paul, Minnesota) was routinely inserted 
through internal jugular vein or femoral vein into the apex 
of the right ventricle. The cardiopulmonary bypass was 
available on standby in the early stage of our program. 
TTE was performed to determine the position of the left 

Figure 1 Schematic drawing of the J-ValveTM device. The movable 
connection between the clasper and the frame relies on a suture 
between them.
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ventricular apex and the aortic valve, which helped the 
surgeon to choose the optimal intercostal space incision and 
direction for advancing the delivery system. 

After draping, a 5-F sheath was inserted in the common 
femoral artery with Seldinger technique. Angiogram was 
performed by injection of the contrast through the side 
branch of the sheath to make sure there was no vascular 
complication at this moment. A limited left thoracotomy (6 
to 8 cm long) was made over the optimal intercostal space. 
Two purse-string sutures were made on the left ventricle 
apex as hexagonal shapes (Figure 2). The patient was then 
heparinized with 1 mg/kg heparin. The C-arm was set at 
the optimal angle followed by insertion of a pigtail catheter 
(OptiMed, Etlingen, Germany), which was positioned 
into one of the aortic sinuses (most commonly the right 
coronary sinus). The primary aortic root angiogram was 
performed.

A standard polytetrafluoroethylene-coated EMERALD 
guidewire (Cordis Johnson & Johnson, Miami Lakes, 
Florida) was inserted through the ventricle apex and 
advanced into the descending aortic with the guidance of 
a right Judkins catheter (Cordis Johnson & Johnson). A 
series of dilators were used to pre-dilate the puncture site to 
accommodate the delivery system. The size of the delivery 
sheath was 27-F for prosthesis of size 23, 25 and 27 mm, 
31-F for size 29 mm. No apical sheath was utilized in any 
case. The delivery system was inserted into the left ventricle 
and across the aortic valve. The implantation process was 
consisted of two stages including positioning the clasper as 

well as lowering and deployment of the prosthesis. There 
was no need for annulus dilation or rapid pacing. The detail 
of the implantation process was described in our previous 
studies (9,10). 

After the prosthesis was released, both the delivery 
system and the guidewire were withdrawn. Protamine of 
1.5 mg/kg was administrated and hemostasis was achieved. 
Both TEE and the final root angiogram were performed to 
evaluate the function of the prosthesis and degree of PVL. 
In most cases, angiograms were performed for three times 
(each time with 20ml of Iohexol injection): at the beginning 
of the operation, before valve deployed, after valve 
deployed. In some cases, the fourth angiogram was needed 
to verify improvement of PVL after administration of 
protamine. The incision was closed in routine fashion with 
a 24-F chest tube inserted. The patient was administrated 
daily warfarin to keep the international normalized ratio 
between 2.0 to 3.0 for 6 months. 

Data collection 

All relevant baseline, procedural, and follow-up data were 
prospectively collected. The demographical characteristics 
including age, gender and BMI were collected, the related 
medical history including smoking, hypertension, diabetes, 
peripheral vascular disease, etc. were collected. The key 
parameters of echocardiography and MDCT were all 
collected. The classification of acute kidney injury (AKI) 
was defined according to previous publications (19).

Follow-up

Clinical and transthoracic echocardiographic examinations 
were performed before discharge and at 30 days, 6 months, 
1 year and each year after the procedure. The entire cohort 
had been follow-up for at least 1-year. Sixteen out of 47 
patients, who were enrolled in the feasibility clinical trial, 
had a follow-up period up to 4 years. Outcomes were 
analyzed in accordance with the updated standardized 
endpoints defined by the Valve Academic Research 
Consortium-2 (17). 

Ethics 

The feasibility clinical trial part of the study was approved 
by the Chinese Food and Drug Administration (CFDA) 
and registered with the Chinese Clinical Trial Registry 
(ChiCTR-OPC-15006354). These patients provided 

Figure 2 Two purse-string sutures were made on the left ventricle 
apex as hexagonal shapes.
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signed written consent. The research in patients enrolled 
after the device commercially available was approved 
by IRB with patient consent waived. All patients were 
fully informed about the procedure. The local Ethics 
Committees and Institutional Review Board (IRB) approved 
the study protocol in accordance with the principles of the 
Declaration of Helsinki.

Statistic analysis

Normally distributed continuous variables are presented 
as mean ± standard deviation; non-normally distributed 
variables, as median and range; and categorical variables, 
as number and percentage. Survival was investigated 
using Kaplan-Meier analysis. All statistical analyses were 
performed with SAS version 9.2 (SAS Institute, Cary, NC). 

Results

Demographical and baseline characteristics

Detailed baseline patient characteristics are found in Table 1.  
All of 47 patients had severe AR with symptoms of left 
ventricular dysfunction. Three patients had congenital 
bicuspid aortic valve. According to the definition in recent 
guidelines, five patients had mild aortic stenosis, and the 
other 42 patients had no aortic stenosis. No case had 
significant aortic valve calcification defined as any voxel 
above 130 Hounsfield units in non-contrast enhanced 
MDCT. One patient had history of permanent pacemaker 
implantation while no other patients had preoperative 
second-degree or higher degree of atrioventricular block 
(AVB). Two patients had history of coronary artery bypass 
and one patient had a degenerated freestyle aortic root 
bioprosthesis. Two patients had history of percutaneous 
coronary intervention. All patients were evaluated by 
interdisciplinary heart team and deemed to be at prohibitive 
or high-risk for SAVR. The mean logistic EuroSCORE 
[European System for Cardiac Operative Risk Evaluation] 
was 24.3%±5.1%.

Procedural outcomes

Procedural outcomes and valve function data immediate 
after implantation are found in Table 2. No patient was 
converted to SAVR. All cases were performed without 
cardiopulmonary bypass. No rapid pacing was necessary. 
No pre or post balloon dilation was needed in any case. One 

Table 1 Demographics and baseline clinical parameters

Parameters Value

Age, years 73.7±7.9

Male 34 (72.3)

BMI, kg/m2 22.6±2.9

Smoking 8 (17.0)

Systemic hypertension 31 (66.0)

Diabetes mellitus 4 (8.5)

Hyperlipidemia 7 (14.9)

Peripheral vascular disease 10 (21.3)

Cerebrovascular disease 15 (31.9)

Previous stroke 3 (6.4)

Atrial fibrillation 9 (19.1)

Chronic lung disease 9 (19.1)

Serum creatinine, mg/dL 1.1±0.4

Anemia 18 (38.3) 

Coronary artery disease 11 (23.4) 

Recent myocardial infarction within 30 days 0

Previous coronary artery bypass graft 2 (4.3)

Previous valve surgery 1 (2.1) 

NYHA functional class > III 35 (74.5) 

Ascending aortic diameter, mm 40.1±4.9

Etiology

Degenerative 42 (89.4) 

Bicuspid 3 (6.4) 

Inflammatory aortitis 2 (4.3) 

Aortic regurgitation grade

None or mild 0

Moderate 0

Severe 47 (100.0) 

Aortic Vmax, m/s 1.4±0.7 

Aortic mean ΔP, mmHg 5.4±4.4 

MR ≥ moderate 5 (10.6) 

LVEF, % 52.3±12.4

LVEDD, mm 59.2±8.4

Log ES, % 24.3±5.1

Values are mean ± SD or n (%). BMI, body mass index; LVEF, left 
ventricular ejection fraction; log ES, logistic European System 
for Cardiac Operative Risk Evaluation (EuroSCORE); LVEDD, 
left ventricular end-diastolic diameter; MR, mitral regurgitation; 
NYHA, New York Heart Association functional class; ΔP, 
pressure gradient; Vmax, maximum aortic velocity.
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Table 2 Procedure Outcomes and Detailed Valve Function 
Immediate After Implantation

Parameters N=47

Aortic annulus diameter

TTE, mm 23.3±2.0

MDCT perimeter-derived, mm 27.1±2.2

MDCT area-derived, mm 25.3±1.9

MDCT STJ diameter, mm 36.5±4.9

MDCT LCA ostium height, mm 13.1±3.7

MDCT RCA ostium height, mm 17.4±5.5

Contrast agent, mL 72.2±13.7

Successful implantation 47 (100.0)

Conversion to SAVR 0 

THV size, mm

23 1 (2.1)

25 7 (14.9)

27 26 (55.3)

29 13 (27.7)

“Oversize” strategy

Based on TTE 16.00% (−4.17% to 42.11%)

Based on MDCT perimeter-
derived

0.93% (−11.59% to 7.53%)

Based on MDCT area-derived 7.82% (−4.59% to 18.91%)

Post-dilation 0

Second valve implantation 1 (2.1)

Combined PCI 0 

Coronary obstruction 0

Annulus rupture 0

Transfusion 2 (4.3)

Paravalvular aortic regurgitation

None 20 (42.6)

Trace 16 (34.0)

Mild 10 (21.3)

Moderate 1 (2.1)

Intravalvular regurgitation 

None 27 (57.4)

Trace 20 (42.6)

Mean aortic valve gradient, 
mmHg

5.3±2.8

Values are mean ± SD or n (%) or median (minimal to maximum). 
LCA, left coronary artery; MDCT, multidetector computed 
tomography; PCI, percutaneous coronary intervention; RCA, 
right coronary artery; SAVR, surgical aortic valve replacement; 
STJ, sinotubular junction; TTE, transthoracic echocardiography.

patient had a second valve implanted after the prosthesis 
migrated to the arch. No third-degree AVB, myocardium 
infarction or cerebrovascular events occurred during the 
procedures. 

Hemostasis was easily achieved in all cases. Two patients 
had intraoperative transfusion. Function of the prosthesis 
was assessed immediately after implantation by TEE 
and angiogram. There was no significant intravalvular 
regurgitation or stenosis of the prosthesis. One patient had 
moderate PVL; the other patients had PVL no more than 
mild degree. 

Clinical outcomes and follow-up

Detailed clinical outcomes at the 30-day, 6-month, 1-year 
and the latest follow-up are presented in Table 3. The median 
follow-up time was 574 days (range, 371–1,968 days).  
Sixteen out of 47 patients were enrolled in the feasibility 
clinical trial. They underwent the procedures before August 
2015. Fifteen out 16 patients survived to the 4-year follow-
up. The outcomes of these patients from 2-year through 
4-year were listed separately in Table 4. 

One patient with moderate PVL died of low cardiac 
output 25 days after the operation. The patient had a 
bicuspid aortic valve and was in New York Heart Association 
(NYHA) grade IV before the operation. Another two 
patients suffered from sudden deaths at home without 
clear diagnosis during the follow-up (643 and 823 days 
after surgery respectively). In the entire cohort, 44 patients 
survived to the latest follow-up, including 2 patients (4.5%) 
in NYHA functional class III and 42 patients (95.5%) in 
NYHA class I or II. All patients had significant improve in 
symptoms of exertional dyspnea and exercise intolerance. 
The 1- and 4-year survivals free from all-cause mortality 
were 97.9% and 86.4% respectively based on Kaplan-Meier 
analysis (Figure 3). There was no patient in the cohort need 
a valve-related re-intervention during the entire follow-up.

No patient experienced myocardial infarction or 
any vascular complications during the follow-up. No 
neurological complications including transient ischemic 
attack or stroke occurred during the hospital stay. One 
patient experienced cerebral hemorrhage at 20 months 
after the procedure. No patient experienced major bleeding 
during or after the procedure. Two patients required blood 
transfusion during the hospital stay. According to the Acute 
Kidney Injury Network classification (19), 8 patients had 
stage 1 AKI while no patient need hemodialysis after the 
procedure. 
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Two patients developed third-degree AVB within 1 week 
after the procedure. Another patient had third-degree 
AVB at 2 months after the procedure. All of these patients 

received permanent pacemakers. Another two patients 
developed first-degree AVB during the hospital stay and 
recovered shortly after discharge. Nine patients had left 

Table 3 Clinical endpoints of the entire cohort

Endpoints 30-day 6-month 1-year Latest follow-up (371–1,968 days, median 574 days)

All-cause mortality (N=47) 1 (2.1) 1 (2.1) 1 (2.1) 3 (6.4)

Patients at risk 47 46 46 44

Myocardial infarction 0 0 0 0

Stroke or transient ischemic attack

Stroke 0 0 0 1 (2.3)

Transient ischemia attack 0 0 0 0

Bleeding complications 0 0 0 0

Acute kidney injury

Stage 1 8 (17.0) 8 (17.4) 8 (17.4) 8 (18.2)

Stage 3 0 0 0 0

Vascular complications 0 0 0 0

Permanent pacemaker 2 (4.3) 3 (6.5) 3 (6.5) 3 (6.8)

Coronary obstruction 0 0 0 0

Valve-related re-intervention 0 0 0 0

Values are n (%).

Table 4 Clinical endpoints of patients in feasibility clinical trial with follow-up over 4 years (N=16)

Endpoints 2-year 3-year 4-year

All-cause mortality 2 (12.5) 3 (18.8) 3 (18.8)

Myocardial infarction 0 0 0

Stroke or transient ischemic attack

Stroke 0 1 (6.3) 1 (6.3)

Transient ischemia attack 0 0 0

Bleeding complications 0 0 0

Acute kidney injury

Stage 1 2 (12.5) 2 (12.5) 2 (12.5)

Stage 3 0 0 0

Vascular complications 0 0 0

Permanent pacemaker 0 0 0

Coronary obstruction 0 0 0

Valve-related re-intervention 0 0 0

Values are n (%).
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bundle branch block after the procedure while three patients 
had right bundle branch block. No patient developed a new 
arrhythmia resulting in hemodynamic instability during 
hospital stay and follow-up. No complications associated 
with incisions occurred.

Echocardiography findings

Results of follow-up echocardiography are summarized in 
Table 5. Echocardiography was performed before discharge, 
1, 6 and 12 months and yearly thereafter surgery. The 
degree of AR in baseline and the PVL during follow-up are 
shown in Figure 4. 

Discussion

Since the first ‘proof-of-concept’ case of TAVI was 
reported by Cribier and colleagues in 2002 (20), it has 
been rapidly evolving during the last 17 years. To date, 
over 300,000 TAVIs have been performed worldwide (21). 
TAVI has emerged as a standard treatment for patients 
with symptomatic severe aortic stenosis who deemed to be 
at high or prohibitive risk for SAVR (22). As iterations of 
the devices as well as technique improvement, more data 
are emerging to show the efficacy of TAVI in expanded 
indications including bicuspid aortic valve disease, pure 
AR, degenerated surgical bioprosthesis. In the meantime, 
TAVI has been proven to be a valid alternative to SAVR in 
patients at intermediate surgical risk. And the role of TAVI 
in low risk patients is still being evaluated.

Although experience of TAVI for AR is still limited, 
several previous studies had reported the off-label use of 
TAVI for non-calcified pure AR with a wide spectrum 
of devices (9,11,13-15,23-26). The procedure and early 
outcomes in these studies varied significantly from each 
other. Given the anatomical differences between aortic 
stenosis and regurgitation, first-generation devices, which 
were designed for severe calcified stenotic valves, faced 
a great challenge in treating non-calcified pure AR. The 
absence of calcified orifice, dilated root and annulus resulted 
in high incidence of valve migration, need for second valve 
implantation and PVL more than moderate degree in the 
early studies.

The most important modification in second-generation 
devices is the introduction of self-positioning clasper or 
feeler (10,13). This smart design could help to precisely 
position the prosthesis as well as enhance the anchoring 
power. These features play an important role in overcoming 
the technical difficulties in treating AR. As a result, 
the outcomes of second-generation devices improved 
significantly (27).

J-ValveTM is one of the second-generation devices, 
which differs from other devices though a unique movable 
connection between the clasper and the frame (Figure 1). 
We have reported the feasibility study and 1-year outcomes 
of this device in previous publications, which showed 
extremely low mortality and morbidity (9,10). However, the 
mid-term follow-up of this device has never been reported. 
Herein, we report our single institution experience of a 
47-patient cohort. To our knowledge, it is the largest cohort 

Figure 3 Kaplan-Meier estimation of freedom from all-cause mortality.
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ever been reported in TAVI for AR.
Implantations were successful in all cases. According 

to previous systemic review, the device success rate was 
81.1% for new-generation devices versus 61.3% for early-
generation devices (16), while the device success rate of 
J-ValveTM in previous reports was 91–100% (9,10,25). The 
movable connection between the clasper and frame made 
the device could be positioned more precisely with a more 
stable anchoring. The procedure was straightforward with a 
steep learning curve. The failed implantations were almost 
related to technique failure in early stage of J-ValveTM 
program. We believed that, the successful rate could be 
even higher in well-selected future cases.

Only one patient (2.1%) needed a second valve 
implantation after the primary valve migrated into the arch. 
In this case, the perimeter-derived diameter of the annulus 
was 27.7 mm in MDCT. We implanted a 29-mm prosthesis. 
Due to hemodynamic compromise, the valve was deployed 
quickly in an inappropriate level and result in a migration. 
After the hemodynamic was stabilized, another 29 mm was 
implanted successfully. The rate of need for second valve 
implantation, which was used to treat PVL after suboptimal 
positioning, is significant lower than other devices (16.6%) 
in previous study (16). The clasper in J-ValveTM can help 
in self-positioning and enhancing anchoring, which reduce 
PVL dramatically.

Table 5 Results of echocardiography during follow-up

Results Before discharge 1 month 6 months 12 months 24 months 36 months 48 months

Patients at risk 46 46 46 46 18 15 15

Aortic valve function

Peak velocity, m/s 1.9±0.4 2.0±0.4 2.0±0.3 2.0±0.2 2.0±0.6 2.1±0.3 2.1±0.4

Mean gradient, mmHg 8.1±2.6 7.9±2.4 8.2±2.3 8.6±1.3 9.8±3.9 9.1±2.3 9.4±3.6

Paravalvular aortic 
regurgitation

None 16 (34.8) 18 (39.2) 24 (52.2) 30 (65.2) 8 (44.4) 11 (73.4) 11 (73.4)

Trace 21 (45.7) 14 (30.4) 12 (26.1) 8 (17.4) 6 (33.4) 2 (13.3) 3 (20.1)

Mild 9 (19.5) 14 (30.4) 10 (21.7) 8 (17.4) 4 (22.2) 2 (13.3) 1 (6.5)

Moderate 0 0 0 0 0 0 0

Severe 0 0 0 0 0 0 0

Transvalvular aortic 
regurgitation

None 34 (73.9) 31 (67.4) 28 (60.9) 30 (65.2) 8 (44.4) 7 (46.7) 8 (53.3)

Trace 12 (26.1) 15 (32.6) 18 (39.1) 16 (34.8) 10 (55.6) 8 (53.3) 7 (46.7)

Mild 0 0 0 0 0 0 0

Moderate 0 0 0 0 0 0 0

Severe 0 0 0 0 0 0 0

Mitral regurgitation

None 13 (28.3) 14 (30.4) 6 (13.0) 8 (17.4) 4 (22.2) 4 (26.6) 3 (20.1)

Trace 16 (34.8) 20 (43.5) 21 (45.7) 12 (26.1) 10 (55.6) 8 (53.3) 8 (53.3)

Mild 17 (36.9) 11 (23.9) 18 (39.1) 26 (56.5) 4 (22.2) 3 (20.1) 4 (26.6)

Moderate 0 1 (2.2) 1 (2.2) 0 0 0 0

Severe 0 0 0 0 0 0 0

Values are mean ± SD or n (%).
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The strategy for valve size selection is critical to 
reduce complications. We analyzed three variables to help 
decision-making: MDCT perimeter-derived, MDCT area-
derived and TTE measured annulus diameters (Table 2). 
As native annulus is oval shaped, TTE diameter measured 
from a single plane has the greatest deviation. Given the 
irregular shape of the native annulus, the perimeter-derived 
diameter is always larger than the area-derived one. The 
flexible native annulus will tend to become regular round 
shaped under the expanding power from the prosthesis, 
and this round shape will have the same perimeter as we’ve 
measured. As a result, it is a wise choice to use MDCT 
perimeter-derived diameter as a reference. The “oversize” 
rate in this cohort was between −11.5% and 7.53%, 
the median rate was 0.93% (Table 2). This result can be 
interpreted as no “oversize” in majority cases. We believe 
selecting the size equal to MDCT perimeter-derived 
diameter is a safe strategy with J-ValveTM in treating non-
calcified AR.

Three patients (6.8%) in this cohort needed a new 
permanent pacemaker, which was much lower than previous 
report for both early (17.5%) and new (18.6%) generation 
devices (16). We believe that the lower rate of permanent 
pacemaker is related to no “oversize” strategy. Twelve 
(27.3%) patients had either left or right bundle branch 
block in the latest follow-up, however, patients could 
tolerate quiet well with these conduction disturbances.

In this cohort, there were three cases of bicuspid aortic 

valve and two cases of inflammatory aortitis. AR with 
bicuspid morphology without calcification could be carefully 
selected as candidate for TAVI based on our previous 
study (10). AR complicated with inflammatory aortitis was 
a new expanded indication in our practice. SAVR in this 
subset of patients has a high incidence of PVL. And the 
severe calcified aorta would make open surgery even more 
technique challenging and risky. TAVI for patients in this 
population might be a reasonable alternative. Our two 
patients did well in the operations, and had no PVL in their 
recent 1-year follow-up. 

A low position of the coronary ostia (less than 10 mm) 
has been highlighted as one of the most important factors 
contributing to coronary obstruction (28-30). The most 
frequent mechanism associated with coronary obstruction 
after TAVI was believed to be the displacement of the 
calcified native cusp over the coronary ostium. In this 
cohort, there were ten patients with left coronary ostium 
height less than 10 mm and three patients with right 
coronary ostium height less than 10 mm. However, no 
coronary obstruction occurred in the entire cohort. With 
J-ValveTM, the clasper and the prosthesis frame would clip 
and embrace the native cusps after valve deployed, which 
protect the coronary ostia from being occluded.

There were three patients had moderate mitral 
regurgitation (MR) and two had severe MR at baseline. All 
these MRs were diagnosed to be functional as a result of left 
ventricle remodeling. All these MRs improved significantly 

Figure 4 Aortic regurgitation at baseline and paravalvular leak after J-ValveTM implantation.
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in the latest follow-up (no more than mild degree). This 
indicated that the functional MR over moderate degree 
associated with severe AR might be improved after 
successful TAVI.

AR is relatively a benign disease as compared with AS, 
the long-term durability of the prosthesis turns out to be an 
important concern. Although very little is known about long-
term valve durability after TAVI, 91% of patients remained 
free of structural valve deterioration (SVD) between 5 and  
10 years post-implantation in a recent study (31). In our 
TAVI program, over 160 J-valveTM had been implanted 
since May 2014, no SVD had occurred so far.

One patient (2.1%) died in hospital. The patient had a 
type-0 bicuspid aortic valve with preoperative hemodynamic 
compromise. A salvage surgery was performed. The patient 
had moderate PVL due to suboptimal positioning of the 
prosthesis. It resulted in low cardiac output and multi-
organ dysfunction. She died 25 days after the procedure. 
There were two patients died suddenly at home at 21 and 
27 months after surgery respectively during the follow-up 
without any definite diagnosis. Given there was no evidence 
of any significant cardiac structure anomaly or conduction 
disturbance, cerebral vascular accident might be the etiology 
upon most occasions. The overall in-hospital mortality is 
similar as compared with other devices (3.0%) (16).

This study has several limitations. It was a single 
institutional nonrandomized observational study without a 
control group. Only 47 patients were enrolled. The follow-
up period of some patients was less than 2 years. Future 
randomized studies with more cases, longer follow-up, and 
control groups for comparisons with conservative treatment 
and SAVR are needed.

Conclusions

Transapical TAVI with J-ValveTM to treat high-risk 
predominant AR is a safe and effective technique. This 
technique might be a reasonable alternative to treat patients 
with special features like inflammatory aortitis and low 
coronary ostium. J-ValveTM might have a reasonable long-
term durability, which needs to be confirmed in further 
study.
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