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Introduction: Left ventricular assist device (LVAD) implantation is a highly

effective procedure for the management of selected advanced heart failure

patients, prolonging patient life and improving quality. Additional cardiac

pathologies, especially valvular regurgitation or coronary heart disease, are

common in LVAD recipients, whereas reports on the surgical management of

heart failure combined with aortic disease are rare.

Case presentation: We present a case of a 60-year-old patient with an aortic

sinus aneurysm, aortic regurgitation, and end-stage heart failure. LVAD

implantation was performed concomitantly with the Bentall procedure and

Cabrol shunt technique. The patient was discharged uneventfully on

postoperative day 26. This suggests that combining LVAD implantation with

additional cardiovascular procedures could be an alternative strategy for

patients with complex heart failure conditions.

Conclusion: LVAD implantation combined with additional aortic surgery can

be a feasible alternative with acceptable risk, especially for patients who have

elected to pursue LVAD as destination therapy. Successful outcomes require

adequate preoperative evaluation, experienced cardiac surgeons, and close

postoperative care.
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1 Introduction

Left ventricular assist device (LVAD) implantation is a highly effective procedure for

the management of selected advanced heart failure patients, prolonging patient life and

improving quality. Additional cardiac pathologies, especially valvular regurgitation or

coronary heart disease, are common in LVAD recipients; however, reports on the

surgical management of heart failure combined with aortic disease are rare (1–4). Here,

we report a case of end-stage dilated cardiomyopathy with aortic sinus aneurysm and

aortic regurgitation treated with LVAD implantation combined with the Bentall

procedure and Cabrol shunt technique.
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2 Case report

2.1 Medical history

A 60-year-old male patient (weight 60 kg, height 1.70 m, body

surface area 1.72 m2) was admitted with a 4-year history of chest

tightness and shortness of breath, which had aggravated for 1

month. Four years ago, the patient presented with chest tightness,

palpitations, and shortness of breath, which were relieved by rest.

The patient did not undergo further diagnostic evaluation or

treatment at that time and continued to experience recurrent

episodes. In 2023, an implantable cardioverter-defibrillator was

implanted due to frequent ventricular premature beats, and the

patient was maintained on long-term oral medication, including

sacubitril/valsartan, dapagliflozin, bisoprolol, vericiguat, torasemide,

and spironolactone. One month ago, these symptoms had worsened

and were not relieved by resting. The patient presented with lower

extremity edema and fatigue and was observed to sit upright to

facilitate breathing. He was subsequently hospitalized in the

hospital’s cardiovascular department. The N-terminal pro-brain

natriuretic peptide (NT-proBNP) level was 17,245 ng/L, and high-

sensitive cardiac troponin (hs-cTnT) level was 0.074 µg/L. Chest x-

ray showed pulmonary edema (Figure 1A). He received treatment

for heart failure, including cardioprotective theraphy, diuresis to

reduce the cardiac load, and other symptomatic treatments. His

past medical history was unexceptional.

2.2 Investigation

Echocardiography after admission revealed dilated

cardiomyopathy, severe aortic regurgitation, mild-to-moderate

mitral regurgitation, moderate tricuspid regurgitation, reduced left

ventricular systolic function, and general reduction in ventricular

wall motion, with an ejection fraction of 22% and a left ventricular

end diastolic diameter (LVEDD) of 80 mm. Coronary computed

tomographic angiography (CTA) suggested the presence of varying

degrees of mild stenosis in all coronary arteries, with no significant

lesions identified (Figure 1B). Aortic CTA suggested an aortic root

aneurysm, with a maximum aortic diameter of up to 53 mm

(Figures 1C,D). Right heart catheterization showed a central

venous pressure (CVP) of 3 mmHg, mean pulmonary artery

pressure of 29 mmHg, and a total pulmonary resistance of 1.35

Wood units.

2.3 Management

The patient was admitted with a more serious presentation of

the disease. Chest radiographs indicated worsening bilateral

pulmonary exudates, and his blood pressure was found to be low.

A moderate-to-medium dose of dopamine was administered to

assist the heart in perfusing the body. The INTERMACS score

was 3, low risk was indicated by a score of 2 points on the

EUROMACS-RHF score, and the EuroSCORE II was 15.35.

Following a period of medical management, heart failure

symptoms were notably reduced, and his lung condition showed

significant improvement. The patient met the criteria for a heart

transplant, and our initial recommendation was for them to wait

for the procedure. Generally, it is not advisable to combine

complex procedures with LVAD implantation. However, due to

the shortage of heart donors in China, the patient was at high

risk of dying while waiting for a transplant. Furthermore, the

patient had experienced repeated heart failure and had been

hospitalized several times for treatment. Our team discussed

treatment options with the relatives several times, and they

expressed their desire for the surgery to be performed as soon as

possible. Based on the patient’s and their family’s decision, our

team decided to perform LVAD implantation concomitantly with

the Bentall procedure for the patient.

After achieving general anesthesia, the right femoral artery was

exposed. Subsequently, a median sternotomy was performed.

Transesophageal echocardiography was used to identify the

appropriate placement of the apex region. The cardiopulmonary

bypass (CPB) was established by two-stage cannulation of the right

atrium and femoral artery. A left ventricular drain was implanted

through the right upper pulmonary vein. The ascending aorta was

cross-clamped, and then the del Nido solution was perfused via the

coronary orifice. The apex of the heart was elevated and exposed.

The LVAD ring was then sewn on the marked region of the apex

with teflon-pledged sutures (Figure 2A). The center of the sewing

ring was incised using a punch. The left ventricle was then examined,

after which thrombus and excess tissue were removed (Figure 2B).

Thereafter, the inflow cannula was placed into the left ventricle. The

outflow vascular graft was secured at its distal end (Figure 2C). The

driveline was tunneled within the rectus muscle sheath.

The Bentall procedure was initiated. After excision of the aortic

valve, an appropriately sized graft was selected, and then the

bioprosthesis was sutured to the proximal end of the prosthetic

graft to form a composite conduit. A separate 10-mm-diameter

Dacron graft was trimmed to the appropriate length and

anastomosed end-to-end to the left coronary orifice with a running

5-0 Prolene suture. The composite conduit was sewn into place

at the aortic annulus with continuous 4-0 Prolene sutures

(Figure 2D). The tissue around the right coronary orifice was

released, and the right coronary artery was anastomosed end-to-

side to the aortic graft directly (Figure 2E). Next, the latter conduit

was anastomosed end-to-end to the distal of the aorta (Figure 2F).

A partial cross-clamp was placed on the ascending aortic graft. The

cuff was sewn around the anastomosis on the ascending graft using

a continuous 4-0 Prolene suture. The outflow graft was cut

obliquely, and then anastomosed end-to-side at the cuff with a

running 4-0 Prolene suture (Figure 2G). The Cabrol shunt

technique was performed to collect the bleeding from the perigraft

space to the right atrium using artificial pericardium and the

remaining vessel wall (Figure 2H). Rewarming and decannulation

are then performed in a routine manner. While the LVAD

achieved a pump flow of 2.78 L/min at 2,546 rpm, the patient

was weaned from the CPB. The total CPB time was 332 min, and

the cross-clamp time was 225 min. The patient was transferred

to the ICU.
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The patient exhibited oliguria on the first postoperative day

(POD), accompanied by a rise in renal function index. The

patient was placed on bedside continuous renal replacement

therapy (CRRT). The patient’s urine returned to a normal level

on POD4. The patient was extubated on POD4. The patient had

more pleural fluid postoperatively, which was deemed to be

associated with exudate from the artificial vessel and the

extensive surgical trauma. The drainage levels decreased, and the

chest tube was subsequently removed on POD19. Heparin was

administered, and the activated clotting time (ACT) was

maintained at 160–200 s. The patient’s warfarin was initiated on

POD6, trying to maintain the international normalized ratio

(INR) at 1.8–2.5. At 2 weeks postoperatively, the patient was able

to ambulate and move without assistance. He was discharged on

POD26 without any adverse events, while the LVAD achieved a

pump flow of 3.08 L/min at 2,846 rpm. One year after the

surgery, echocardiography revealed normal prosthesis function

and reduced valve regurgitation, with an ejection fraction of 30%

and an LVEDD of 68 mm (Figure 3). The chest x-ray taken 1

year after the patient was discharged from the hospital is shown

in Figure 4.

3 Discussion

A growing public health concern, heart failure is becoming

increasingly prevalent among younger populations. The growing

burden of heart failure in young people, which now accounts for

1%–3% of all cases, is a subset where one would consider

LVAD implantation in preference to other alternatives (5).

FIGURE 1

Preoperative imaging data. (A) The chest x-ray revealed the presence of pulmonary edema. (B) Computed tomography 3D reconstruction of the

coronary arteries. (C) Preoperative computed tomography scan showing aortic sinus aneurysm, with the maximum aortic root diameter measuring

53.3 mm. (D) Computed tomography 3D reconstruction of the aorta.
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In comparison to heart transplantation, the benefit of LVADs is

that patients do not need to wait for a donor and can use them

immediately, whereas heart transplantation carries a high risk of

death during the waiting period. After considering the patient’s

severe heart failure symptoms and the patient’s family’s wishes,

which included some reservations about the long-term use of

immunosuppressive drugs after transplantation and the high

lifetime medication costs, our team chose this surgical procedure.

The surgical strategy was developed to provide the patient with a

chance to survive and recover well, regain long-term quality of

FIGURE 2

Intraoperative procedure. (A) The placement of the suture ring was selected and marked at the apex. (B) The LVAD ring was sewn on the marked region

of the apex with Teflon-pledged sutures, and a 4-0 running Prolene suture was reinforced. The excess tissue in the ventricles was removed. (C) The

inflow cannula was placed into the left ventricle and secured. (D) A separate 10-mm-diameter Dacron graft was anastomosed end-to-end to the left

coronary. The composite conduit was sewn into place at the aortic annulus. (E) The anastomosis of the right and left coronary orifices was completed.

(F) The latter conduit was anastomosed to the distal end of the aorta. (G) The cuff was sewn around the anastomosis on the ascending graft. The

outflow graft was anastomosed end-to-side at the cuff on the ascending graft. (H) The ascending graft was wrapped using artificial pericardium

and autologous vessel wall, and the Cabrol shunt technique was performed, showing the final surgical outcome.

FIGURE 3

Echocardiographic data. (A) Preoperative ejection fraction and left ventricular diameter. (B–D) Mitral, aortic valve regurgitation, and left ventricular

volume before left ventricular assist device implantation. (E) Opening and closing of the prosthetic valve. (F) The relationship between the inflow

cannula of the left ventricular assist device and the mitral orifice and the ventricular septum was also demonstrated. (G,H) Left ventricular volume,

as well as valve regurgitation, were significantly improved 1 year after the surgery.
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life with LVAD support, and undergo heart transplantation in

the future.

Certain prerequisites are necessary to assess the feasibility of

surgery. Previous literature (1–4) has reported on this type of LVAD

combined with aortic lesion treatment surgery, and the details are

compared in Table 1. Preoperative cardiac echocardiography and

right heart catheterization revealed satisfactory right heart reserve

function. Although the patient presented with obvious heart failure

upon admission, comprehensive treatment with cardiac stimulants,

diuretics, and anti-heart failure drugs resulted in a good recovery

of all the patient’s organs, including the lungs, liver, and

kidneys. Prompt intervention was required for severe aortic

valve regurgitation combined with aortic root dilation. These

complications may include rupture, dissection, and the formation of

a pseudoaneurysm and can lead to life-threatening aortic events if

left untreated. Our collaborative cardiac team includes cardiac

surgeons, cardiologists, anesthetists, echocardiography specialists,

and other experts. The cardiac surgeon is an expert in cardiac and

aortic surgery.

In this case, we did not address themitral valve and tricuspid valve

lesions. On the one hand, dealing with the other valves would have

prolonged the patient’s cross-clamp time and operative time,

exposing him to higher risks. On the other hand, it was possible to

reduce left ventricular volume while mitigating mitral regurgitation

after LVAD implantation (6). Current guidelines state that routine

repair or replacement for mitral regurgitation is not recommended

(7). Some literature report that tricuspid valve intervention at the

time of LVAD implantation has no significant impact on clinical

outcomes (8, 9). The problem of aortic regurgitation becomes an

increasing concern over time after LVAD implantation (10).

Transcatheter aortic valve replacement (TAVR) would be an

alternative approach, if the patient develops severe aortic

regurgitation with LVAD support in the future. In this case, we

chose a restrictive expandable bioprosthesis. In the event of valve-

in-valve treatment for bioprosthesis degeneration in the future, an

interventional balloon can be used to expand the annulus of this

prosthesis to further increase its diameter and orifice area to

accommodate a larger-sized prosthesis implant for better results.

FIGURE 4

A chest x-ray was performed 1 year after discharge.
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In dealing with the left coronary orifice, the Cabrol procedure of

the aortic root was performed, offering a tension-free anastomosis,

which attached the composite valve graft to the coronary orifice

with a separate 10 mm Dacron graft to prevent pseudoaneurysms

(11). The right coronary orifice was anastomosed directly to the

aortic graft to simplify the management. Sewing a circle of

prosthetic material around the anastomosis as a cuff, between the

outflow graft of the pump and the composite graft, was convenient

to wrap the ascending graft completely using prosthetic material or

autologous aortic wall. This could not only be extremely effective

at controlling bleeding from suture lines but could also reduce

postoperative chest drainage to some degree.

Perioperative care also plays an important role in this case. The

patient’s postoperative oliguria and progressive increase in urea

nitrogen and creatinine levels, combined with low cardiac output

and cardiac index, led us to suspect a decline in cardiac function

due to excessive volume overload; therefore, we administered

continuous bedside dialysis. As the volume load decreased, the

patient’s cardiac output and cardiac index gradually increased, and

the patient’s urine gradually returned to normal levels. After the

operation, daily echocardiograms were performed to monitor the

left and right heart volumes and the position of the interventricular

septum, which informed the next step in treatment. The patient’s

postoperative pleural fluid drainage was excessive, which was

thought to be related to exudation from the vascular graft and

surgical wound, and an amount of plasma albumin was required to

provide adequate colloid osmotic pressure.

In conclusion, our case shows that LVAD implantation combined

with additional aortic surgery can be a feasible alternative with

acceptable risk, especially for patients who have elected to pursue

LVAD as destination therapy. Concomitantly, however, the

disadvantages of this procedure must also be acknowledged. The

complexity of the surgery is directly associated with increased

duration of cardiopulmonary bypass and surgery and consequently

heightened likelihood of postoperative complications and risks.

There is a need to follow up on the long-term outcomes for the patient.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material; further inquiries can be

directed to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.

Author contributions

WX: Data curation, Investigation, Resources, Writing – original

draft, Writing – review & editing. CW: Data curation, Investigation,T
A
B
L
E
1

C
o
m
p
a
ri
so

n
o
f
d
e
ta
il
s
w
it
h
th
o
se

in
re
c
e
n
t
si
m
il
a
r
li
te
ra
tu
re
.

S
tu
d
y

A
g
e
,

y
G
e
n
d
e
r

E
n
d
-s
ta
g
e
h
e
a
rt

fa
il
u
re

A
o
rt
ic

v
a
lv
e

in
su

ffi
c
ie
n
c
y

S
in
u
se
s
o
f

V
a
ls
a
lv
a

A
sc
e
n
d
in
g

a
o
rt
a

C
o
ro
n
a
ry

h
e
a
rt

d
is
e
a
se

L
V
A
D

C
o
n
c
o
m
it
a
n
t
p
ro
c
e
d
u
re

S
u
rv
iv
e

N
et
u
k
a
et

al
.
(1
)

55
M
al
e

Is
ch
em

ic

ca
rd
io
m
yo
p
at
h
y

N
o

N
o

A
o
rt
ic

d
is
se
ct
io
n

Y
es

H
ea
rt
M
at
e
II

H
em

i-
ar
ch

te
ch
n
iq
u
e

Y
es

T
ak
ed
a
et

al
.
( 4
)

38
M
al
e

D
il
at
ed

ca
rd
io
m
yo
p
at
h
y

N
o

Sa
cc
u
la
r
an
eu
ry
sm

Se
ve
ra
l
sa
cc
u
la
r

an
eu
ry
sm

s

N
o

H
ea
rt
W
ar
e

H
V
A
D

Si
n
u
s
o
f
V
al
sa
lv
a
re
p
ai
r,
as
ce
n
d
in
g
ao
rt
ic

re
p
la
ce
m
en
t

Y
es

G
o
d
e
et

al
.
(3
)

46
M
al
e

D
il
at
ed

ca
rd
io
m
yo
p
at
h
y

Se
ve
re

A
o
rt
ic

ro
o
t

d
il
at
at
io
n

A
sc
en
d
in
g
ao
rt
ic

an
eu
ry
sm

N
o

H
ea
rt
M
at
e
3

B
en
ta
ll
,
as
ce
n
d
in
g
ao
rt
ic

re
p
la
ce
m
en
t

Y
es

Z
h
ao

et
al
.
(2
)

62
M
al
e

D
il
at
ed

ca
rd
io
m
yo
p
at
h
y

Se
ve
re

A
o
rt
ic

ro
o
t

d
il
at
at
io
n

A
sc
en
d
in
g
ao
rt
ic

an
eu
ry
sm

Y
es

C
H
-V

A
D

B
en
ta
ll
,
as
ce
n
d
in
g
ao
rt
ic

re
p
la
ce
m
en
t,

C
A
B
G
,
C
ab
ro
l
sh
u
n
t

Y
es

T
h
is
st
u
d
y

(2
02
4)

60
M
al
e

D
il
at
ed

ca
rd
io
m
yo
p
at
h
y

Se
ve
re

A
o
rt
ic

ro
o
t

d
il
at
at
io
n

A
sc
en
d
in
g
ao
rt
ic

an
eu
ry
sm

N
o

C
o
re
H
ea
rt

6
B
en
ta
ll
(C
ab
ro
l
te
ch
n
iq
u
e)
,a
sc
en
d
in
g
ao
rt
ic

re
p
la
ce
m
en
t,
C
ab
ro
l
sh
u
n
t

Y
es

C
A
B
G
,
co
ro
n
ar
y
ar
te
ry

b
yp
as
s
gr
af
ti
n
g.

Xu et al. 10.3389/fcvm.2025.1600757

Frontiers in Cardiovascular Medicine 06 frontiersin.org

https://doi.org/10.3389/fcvm.2025.1600757
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


Resources, Writing – original draft, Writing – review & editing. ZZ:

Data curation, Investigation, Resources, Writing – review & editing.

GW: Software, Visualization, Writing – review & editing. ST: Data

curation, Investigation, Resources, Supervision, Writing – review &

editing. XF: Data curation, Funding acquisition, Investigation,

Resources, Supervision, Writing – review & editing.

Funding

The authors declare that financial support was received for the

research and/or publication of this article. This work was

supported by the National Natural Science Foundation of China

(No. 82374240), the Scientific Research Initiation Project of

Guangdong Provincial Hospital of Traditional Chinese Medicine

(No. 2021KT1709), and the Medical Scientific Research

Foundation of Guangdong Province (No. A2025247).

Acknowledgments

We are grateful to all members who contributed to the study.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible. If

you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fcvm.2025.

1600757/full#supplementary-material

SUPPLEMENTARY VIDEO S1

Video recording of intraoperative transesophageal echocardiography.

References

1. Netuka I, Maly J, Szarszoi O, Skalsky I, Riha H, Kotulak T, et al. Single-stage
extensive chronic type A dissecting aortic aneurysm repair and continuous-flow
ventricular assist device implantation. J Heart Lung Transplant. (2009) 28:523–6.
doi: 10.1016/j.healun.2009.02.006

2. Zhao S, Liu C, Wang J, Wang H, Luo T, Hao X, et al. CH-VAD left ventricular
assist implantation combined with the Bentall procedure and coronary artery bypass
grafting. ESC Heart Fail. (2024) 11:2405–9. doi: 10.1002/ehf2.14769

3. Gode S, Erkanlı K, Başgoze S, Turen S, Kahraman MZ. Left ventricular assist
device implantation combined with Bentall procedure. Braz J Cardiovasc Surg.
(2019) 34:233–6. doi: 10.21470/1678-9741-2018-0123

4. Takeda K, Ahmad U, Malaisrie S, Lee R, McCarthy P, McGee E. Successful
implantation of HeartWare HVAD left ventricular assist device with concomitant
ascending and sinus of valsalva aneurysms repair. J Artif Organs. (2012) 15:204–6.
doi: 10.1007/s10047-012-0628-6

5. Amdani S, Conway J, George K, Martinez HR, Asante-Korang A, Goldberg CS,
et al. Evaluation and management of chronic heart failure in children and
adolescents with congenital heart disease: a scientific statement from the American
Heart Association. Circulation. (2024) 150:e33–50. doi: 10.1161/CIR.
0000000000001245

6. Morgan JA, Brewer RJ, Nemeh HW, Murthy R, Williams CT, Lanfear DE, et al.
Left ventricular reverse remodeling with a continuous flow left ventricular assist device

measured by left ventricular end-diastolic dimensions and severity of mitral
regurgitation. Asaio J. (2012) 58:574–7. doi: 10.1097/MAT.0b013e31826e4267

7. Saeed D, Feldman D, Banayosy AE, Birks E, Blume E, Cowger J, et al. The 2023
International Society for Heart and Lung Transplantation guidelines for mechanical
circulatory support: a 10-year update. J Heart Lung Transplant. (2023) 42:e1–e222.
doi: 10.1016/j.healun.2022.12.004

8. Robertson JO, Grau-Sepulveda MV, Okada S, O’Brien SM, Matthew Brennan J,
Shah AS, et al. Concomitant tricuspid valve surgery during implantation of
continuous-flow left ventricular assist devices: a Society of Thoracic Surgeons database
analysis. J Heart Lung Transplant. (2014) 33:609–17. doi: 10.1016/j.healun.2014.01.861

9. Fujino T, Imamura T, Nitta D, Kim G, Smith B, Kalantari S, et al. Effect of
concomitant tricuspid valve surgery with left ventricular assist device implantation.
Ann Thorac Surg. (2020) 110:918–24. doi: 10.1016/j.athoracsur.2019.12.047

10. Pak SW, Uriel N, Takayama H, Cappleman S, Song R, Colombo PC, et al.
Prevalence of de novo aortic insufficiency during long-term support with left
ventricular assist devices. J Heart Lung Transplant. (2010) 29:1172–6. doi: 10.1016/j.
healun.2010.05.018

11. Cabrol C, Pavie A, Gandjbakhch I, Villemot JP, Guiraudon G, Laughlin L, et al.
Complete replacement of the ascending aorta with reimplantation of the coronary
arteries: new surgical approach. J Thorac Cardiovasc Surg. (1981) 81:309–15.
doi: 10.1016/S0022-5223(19)37641-X

Xu et al. 10.3389/fcvm.2025.1600757

Frontiers in Cardiovascular Medicine 07 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fcvm.2025.1600757/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1600757/full#supplementary-material
https://doi.org/10.1016/j.healun.2009.02.006
https://doi.org/10.1002/ehf2.14769
https://doi.org/10.21470/1678-9741-2018-0123
https://doi.org/10.1007/s10047-012-0628-6
https://doi.org/10.1161/CIR.0000000000001245
https://doi.org/10.1161/CIR.0000000000001245
https://doi.org/10.1097/MAT.0b013e31826e4267
https://doi.org/10.1016/j.healun.2022.12.004
https://doi.org/10.1016/j.healun.2014.01.861
https://doi.org/10.1016/j.athoracsur.2019.12.047
https://doi.org/10.1016/j.healun.2010.05.018
https://doi.org/10.1016/j.healun.2010.05.018
https://doi.org/10.1016/S0022-5223(19)37641-X
https://doi.org/10.3389/fcvm.2025.1600757
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	One-stage surgical management for advanced dilated cardiomyopathy combined with aortic sinus aneurysm: a case report
	Introduction
	Case report
	Medical history
	Investigation
	Management

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


