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Abstract

Background: Takayasu arteritis (TAK), a chronic inflammatory condition often leading to aortic dilation and regurgitation (AR), poses
significant surgical challenges due to vascular fragility and calcification, increasing risks of complications. For high-risk TAK patients
with severe AR, transcatheter aortic valve replacement (TAVR) may be a viable alternative. Case: A 49-year-old woman with TAK
presented with severe AR, porcelain aorta, and aortic branch malformation. She successfully underwent transapical TAVR with a 25
mm J-valve. Post-procedural follow-up at two years showed notable improvement in left ventricular dimensions and ejection fraction.
Conclusion: TAVR with the J-valve appears to be an effective and safe treatment for high-risk TAK patients with severe AR and porce-
lain aorta, providing satisfactory mid-term outcomes. This minimally invasive approach represents a valuable option when surgery is

contraindicated due to anatomical complexity and tissue fragility.
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1. Introduction

Takayasu arteritis (TAK) is a chronic inflamma-
tory disease that primarily affects the aorta and its main
branches. TAK predominantly affects young women.
Moreover, some TAK patients develop aortic dilation,
which can lead to aortic regurgitation (AR). The optimal
therapeutic strategy for TAK patients with AR remains con-
troversial. A prior study showed that surgical treatment for
TAK patients with AR provided a better prognosis com-
pared to those treated with medications only [1]. How-
ever, surgery for TAK patients with AR presents various
challenges. Inflammatory conditions may increase the dif-
ficulty in suturing tissues and replacing the aortic valve,
potentially leading to adverse postoperative complications,
including pseudo-aneurysms, valve and suture line detach-
ment, and paravalvular leakage (PVL) [2]. Additionally,
the risk of vascular complications (e.g., aortic dissection or
aortic rupture) is relatively high in TAK patients with dif-
fuse calcification in the aorta or so-called “porcelain aorta”.
Thus, transcatheter aortic valve replacement (TAVR) may
be a suitable approach. This study aimed to discuss the ef-
ficacy and safety of TAVR implantation using the J-valve.

2. Case Presentation

A 49-year-old female presented with a one-month his-
tory of post-exercise chest tightness and cough. The patient
had a headache and dizziness and had previously been di-
agnosed with TAK two years ago. The systolic blood pres-
sure of the patient was 140 mmHg in the left upper limb and
123 mmHg in the right upper limb. Computed tomography
(CT) revealed varying degrees of calcification and steno-
sis in the aortic arch and its branches (Fig. 1A—C). Vascular
ultrasound indicated severe stenosis in both the right com-
mon carotid and subclavian arteries. Angiography revealed
occlusion of the brachiocephalic trunk and left common
carotid artery, with only the left subclavian and left ver-
tebral arteries visible (Fig. 1D). Echocardiography showed
severe AR and mitral regurgitation (MR) (Fig. 2A), with the
left ventricular measuring 53 mm and a left ventricular ejec-
tion fraction (LVEF) of 38% (Table 1). Both the ascending
aorta and pulmonary artery were also enlarged.

The CT measurement of the aortic valve annulus di-
ameter ranged from 22.8 to 23.3 mm, prompting the se-
lection of a 25 mm J-valve (an oversized rate of 8%),
which is slightly larger than the native aortic valve annu-
lus (Fig. 1E,F). The patient underwent transapical TAVR
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Table 1. Echocardiographic information at different stages.

Time schedule LVEF AVmax Pressure gradient LV LA MR PVL TAR  KCCQ-12 NYHA
2023-02-15 (preoperative) 38 1.3 NA 53 55  Severe NA NA 63.54 v
2023-02-27 (postoperative) 35 1.5 NA 55 45 Trivial  None None NA I
2023-03-01 (1-month) 38 1.8 7 53 41  Trivial  None None 57.81 11
2023-05-30 (3-month) 46 23 11 47 36 Trivial None  Trivial NA I
2024-01-30 (1-year) 52 2.4 13 44 37  Trivial None  Trivial 92.19 II
2025-03-15 (2-year) 53 29 18 51 39 Mild  Trivial  Mild 88.54 I

LVEEF, left ventricular ejection fraction; AVmax, aortic valve maximum velocity; LV, left ventricle; LA, left atrium; MR, mitral regurgitation;

PVL, paravalvular leak; TAR, transvalvular aortic regurgitation; KCCQ-12, Kansas City Cardiomyopathy Questionnaire Clinical Summary

Score; NYHA, New York Heart Association Functional Classification; NA, not applicable.

> ‘
M Distancei0.0mm

Distance39%mm

Fig. 1. Computed tomography and angiography. (A—C) Aortic arch and branching vessels morphology. (D) Angiography. (E) Aortic

valve annulus plane measurement. (F) Sinus of Valsalva plane measurement. The red arrow represents the right common carotid artery,

and the yellow arrow represents the left common carotid artery.

and used a 25 mm J-Valve (Fig. 3; Video 1). Severe AR
was observed before valve deployment and disappeared af-
ter valve deployment.

The patient was diagnosed with TAK two years prior
to re-admission and had been undergoing long-term treat-
ment with 2.5 mg of prednisone orally once daily, 500 mg
of mycophenolate mofetil orally twice daily, and dual an-
tiplatelet therapy. Before surgery, the patient was in a sta-
ble phase of the disease. The C-reactive protein (CRP) level
was 6.13 mg/L, procalcitonin (PCT) was 0.04 ng/mL, and
the erythrocyte sedimentation rate (ESR) was 11.0 mm/h.
On the day of surgery, an additional dose of 20 mg of
methylprednisolone was administered intravenously, and
mycophenolate mofetil was discontinued for two weeks.
Postoperatively, 10 mg of prednisone was continually ad-
ministered orally once dailyfor two weeks, with adjust-

ments made based on CRP, PCT levels, and signs of infec-
tion. During this period, the patient did not exhibit signif-
icant inflammatory reactions or signs of infection. There-
fore, the previous medication regimen was resumed after
two weeks.

Three-day post-procedural echocardiography showed
no AR and trivial MR (Fig. 2B). At the one-year follow-
up, trivial TAR and MR were observed (Fig. 2C), and the
LVEF improved to 52%. During the 2-year follow-up, no
valve leaflet thrombosis or displacement was observed with
the prosthetic valve. However, there was a trend toward
increased forward blood flow, accompanied by minimal
paravalvular leak (PVL), mild transvalvular regurgitation
(TAR), and mild MR (Fig. 2D). Compared to the first-year
echocardiogram, the left ventricular and left atrial diameters
in the patient increased to varying degrees, potentially re-
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Fig. 2. Transthoracic echocardiography. (A) Preoperative echocardiography revealed severe aortic regurgitation. (B) The echocardio-

gram on the third day after surgery showed that the aortic regurgitation had disappeared. (C) One year after the surgery, echocardiography

demonstrated trivial aortic regurgitation. (D) Two years after the surgery, echocardiography demonstrated mild aortic regurgitation. The

red arrow represents the prosthetic valve. LV, left ventricular; AAO, ascending aorta.

lated to the presence of mild valve regurgitation (Table 1).
Throughout the follow-up, the patient did not experience
adverse events, such as rehospitalization due to heart failure
or stroke. At 49 months post-operation, the patient devel-
oped third-degree atrioventricular block and was implanted
with a permanent pacemaker.

3. Discussion

TAK is a chronic inflammatory arterial disease pri-
marily affecting the great arteries and their major branches,
predominantly in Asian women [3]. Typically, TAK in-
volves the aortic root and may affect the aortic valve
leaflets, potentially leading to AR. Ergi DG et al. [4] inves-
tigated 17 patients with TAK who underwent aortic valve
replacement surgery and found that two cases (11.7%) de-
veloped active valvulitis. One patient presented with focal
valvulitis characterized by mixed inflammation consistent
with aortic inflammation, while the other exhibited mini-
mally active chronic valvulitis with fibrotic thickening [4].
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The inflammation associated with TAK may directly impair
aortic valve function by damaging its structural integrity.
The incidence of AR in TAK patients ranges from 13%
to 25% [2]. Chronic AR can lead to left ventricular vol-
ume overload, which triggers progressive left ventricular
dilatation and eccentric hypertrophy, ultimately resulting
in heart failure. In a study by Cheng et al. [1], left ven-
tricular end-diastolic diameter (LVEDD) was identified as
a significant prognostic factor for long-term outcomes in
TAK patients; for every 1 mm increase in LVEDD, the risk
of composite endpoints increased by 3.6%. Active treat-
ment should be initiated for patients with aortic valve in-
volvement in the context of TAK to prevent further dete-
rioration of cardiac function. However, due to chronic in-
flammation causing fragility of the aortic valve annulus and
vascular wall tissue, these cases carry a high risk of post-
operative prosthetic valve detachment or aneurysm forma-
tion at the anastomosis site, leading to poor clinical out-
comes [2]. Zhang et al. [5] investigated patients with
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Fig. 3. The J-valve implantation procedure. (A) Aortic root angiography shows severe aortic regurgitation. (B) Aortic root angiography

shows that the J-valve is located in the annular plane. (C) After the J-valve release, aortic root angiography was performed again and

showed no regurgitation. (D) Aortic angiography showed no evidence of aortic dissection or vascular rupture.

TAK who underwent cardiac surgery, finding that during
a median follow-up of six years, among 23 patients who
underwent aortic valve replacement, 10 composite adverse
events occurred (including death, reoperations, residual as-
cending aortic aneurysms, paravalvular leaks, and valve de-
tachment). Multiple studies have confirmed that inflam-
matory markers, such as ESR and CRP, are elevated in
TAK patients with aortic valve involvement, and the lev-
els of inflammation are closely associated with cardiovas-
cular events [6]. Controlling inflammation is crucial for the
progression and prognosis of TAK [7]. Patients with TAK

should undergo surgical treatment during the stable phase
[8]. Active postoperative control of inflammation is essen-
tial for preventing complications, such as prosthetic valve
detachment and aneurysms at the anastomotic site [5,7].
Therefore, the key to avoiding life-threatening complica-
tions in TAK patients with concomitant aortic valve dis-
ease lies in “no procedure” on the aortic valve annulus or
vascular wall [9], combined with active anti-inflammatory
therapy post-surgery.

The advent of TAVR technology has enabled “no pro-
cedure” on the aortic valve annulus and vascular wall. Al-
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Video 1. The J-valve implantation procedure. Video associated

with this article can be found, in the online version, at https://doi.
org/10.31083/HSF48343.

though it is primarily used for patients with moderate to
high surgical risk of aortic stenosis (AS) [10], the anatom-
ical differences between AS and AR present challenges
when using transcatheter heart valve (THV) devices de-
signed for AS to treat AR. First, insufficient aortic valve
calcification often complicates the anchoring process. Sec-
ond, AR is frequently accompanied by aortic root disease,
which complicates the procedure. Finally, the “venturi ef-
fect” caused by regurgitation may lead to valve displace-
ment or embolism following implantation or expansion. In
recent years, several researchers have attempted to use off-
label THV to treat AR, but the results have been limited.
In 2017, the ARTAVR registry reported a device implan-
tation success rate of 81.1% in AR patients treated with
contemporary THVs, with a moderate or greater PVL inci-
dence 0f9.6% and a 1-year all-cause mortality rate 0f24.1%
[11]. In 2023, the PANTHEON study reported results for a
new-generation THV device in the treatment of AR. The
device implantation success rate was 83.6%, the incidence
of > moderate PVL was 9.5%, and the cumulative inci-
dence of all-cause mortality or heart failure-related rehos-
pitalization within 1 year was 17.1% [12]. Previous studies
have demonstrated that the PVL of any degree impairs long-
term survival in these patients [13]. These findings under-
score the need for a specialized THV platform to address
this complex issue. JC Medical has developed the J-valve
system, which consists of three U-shaped anchor rings and a
self-expanding nickel-titanium alloy stent integrated with a
porcine aortic valve [14]. The system first localizes the aor-
tic sinus and annular plane using the U-shaped anchor rings,
and axial freedom of control helps to overcome anchoring
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challenges in AR. Furthermore, valve anchoring does not
rely solely on radial support, which reduces compression
on the native annulus and lowers the risk of atrioventricular
block and PVL. Finally, the U-shaped anchor ring connects
to the valve stent, securely fixing the native valve leaflets to
create a stable “sandwich” structure. This structure effec-
tively minimizes valve displacement caused by significant
blood regurgitation. More importantly, no sutures are re-
quired on the aortic valve annulus or vascular wall, reducing
the long-term risk of valve displacement in TAK patients
[15].

In our clinical practice, the preoperative assessment
of disease activity is a standard component of the exami-
nation. This assessment includes a comprehensive evalua-
tion of clinical symptoms, such as lameness and systemic
manifestations, alongside biochemical monitoring of CRP,
ESR, and PCT. Imaging studies, such as CT, are also em-
ployed to identify concomitant conditions. If evidence in-
dicates active disease, treatment with corticosteroids, pri-
marily prednisone, is initiated. Furthermore, the dosage
may be adjusted, or immunosuppressive agents, such as
mycophenolate mofetil or infliximab, may be introduced
based on the response of the patient to steroid therapy.
Anti-inflammatory treatment is typically sustained for 4 to
6 months in cases of active disease, after which surgery
may be considered once disease activity has subsided [4].
Close follow-up is essential, as patients may experience re-
currence or exacerbation of disease activity. Clinical, bio-
chemical, and imaging assessments are recommended ev-
ery 3 to 6 months to ensure that disease activity can be con-
tinuously monitored and immunosuppressive therapy ad-
justed accordingly.

Compared to traditional aortic valve replacement
surgery, TAVR can be performed with minimal tissue sutur-
ing and aortic clamping, resulting in significantly reduced
procedure times. Although a recent study found no di-
rect evidence linking long operation time to poor patient
outcomes, death occurred in TAK patients with an above-
average surgery time. Both transapical (TA) and trans-
femoral (TF) access can be used for TAVR. In patients with
porcelain aorta, TF-TAVR is associated with a higher risk
of stroke [16]. Therefore, in this case, due to the aortic
branch malformation and the right brachiocephalic trunk
obstruction in the patient, TA access was chosen to mini-
mize the risk of stroke. Only a few cases have reported out-
comes of TA-TAVR in TAK patients with AR [9,17]. We
report, for the first time, the long-term outcomes of TAK
patients with concomitant AR treated with the J-valve. The
results indicate that the J-valve can provide an alternative
treatment option for TAK patients with concomitant AR,
particularly those at higher risk. Following J-valve im-
plantation, patients experienced immediate improvements
in AR and MR, accompanied by reductions in left ventric-
ular and left atrial diameters. No serious cardiovascular
adverse events were observed during follow-up, and heart
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failure symptoms improved significantly, as evidenced by
an increase in the Kansas City Cardiomyopathy Question-
naire (KCCQ-12) score from 63.54 at baseline to 88.54 two
years post-surgery, and a reduction in NYHA class from IV
to I. Echocardiography at two years post-surgery showed
good valve function, with the LVEF improving from 38%
at baseline to 53% at the two-year mark. The patient did
not experience any rehospitalizations due to heart failure.
However, we noted an intriguing phenomenon: the blood
flow velocity and mean transvalvular pressure gradient at
the implanted prosthetic valve continued to increase, and
mild MR was detected. Importantly, echocardiography did
not reveal any valve leaflet thickening, thrombus, or dis-
placement. Consequently, the previously reduced left ven-
tricle began to enlarge again. The patient currently remains
on long-term immunosuppressive therapy, with inflamma-
tory markers indicating a stable condition. No symptoms of
heart failure existed, and the test results suggested that sur-
gical intervention was not required. We speculate that im-
mune dysfunction and progressive inflammation may con-
tinue to impact the artificial valve [6]. Therefore, closer
follow-up is necessary to assess the condition of the pros-
thetic valve.

4. Conclusion

Our experience suggests that TAVR may be a viable
therapeutic strategy for patients with AR who are also re-
ceiving TAK.
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