
Heart Surgery Forum 2023; 26(6): E676–E679
doi: 10.59958/hsf.5779

https://journal.hsforum.com/

© 2023 Forum Multimedia Publishing, LLC. E676
Publisher’s Note: Forum Multimedia Publishing stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Case Report

Interventional Bridging Therapy for Radical Cardiac Surgery in a
Patient Seemed to be Inoperable Due to Very Poor Left Ventricular
Function: A Case Report
JeongA Lee1, Masahiro Tsutsui1,*, Nobuhiro Mochizuki1, Yuki Setogawa1,
Fumitaka Suzuki1, Masahiko Narita1, Aina Hirofuji1, Shingo Kunioka1,
Tomonori Shirasaka1, Natsuya Ishikawa1, Sayaka Yuzawa2, Hiroyuki Kamiya1

1Department of Cardiac Surgery, Asahikawa Medical University, 078-8510 Asahikawa, Hokkaido, Japan
2Department of Diagnostic Pathology, Asahikawa Medical University Hospital, 078-8510 Asahikawa, Hokkaido, Japan
*Correspondence: mtsutsui@asahikawa-med.ac.jp (Masahiro Tsutsui)
Submitted: 28 May 2023 Revised: 24 September 2023 Accepted: 16 October 2023 Published: 6 November 2023

Abstract

Cases that are inoperable owing to poor preoperative condi-
tions are sometimes encountered. However, there are some
cases that are led to radical treatment by performing bridge
therapy. Here, we presented a case of a patient with com-
plex cardiac disease in an inoperable state who underwent
bridging therapy that led to successful surgical treatment. A
73-year-old male who received hemodialysis treatment and
had severe aortic valve stenosis and coronary artery disease
planned surgical treatment. However, he was deemed inop-
erable owing to his low cardiac function and hemodynamic
instability. Therefore, to escape from a fatal condition, we
first performed balloon aortic valvuloplasty and percuta-
neous coronary intervention as palliative procedures. Sub-
sequently, his cardiac function and hemodynamic stabil-
ity remarkably improved; therefore, after 1 month, we per-
formed a successful radical surgical treatment. Even in in-
operable patients, bridging therapy leading to radical treat-
ment is possible.
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Introduction

Preoperative condition is related to surgical outcomes.
Therefore, a surgical procedure is not performed in cases
with very poor preoperative conditions in general. In those
cases, palliative procedures can occasionally serve as a
bridging therapy and can lead to radical surgery. Here,
we present a case of a patient with an inoperable complex
cardiac disease with chronic hemodialysis and low cardiac
function who underwent bridging therapy leading to radical
surgery.

Case Report

A 73-year-old male was introduced to our depart-
ment owing to performed surgical procedure for the right
atrial tumor, aortic valve stenosis (AS), ischemic heart dis-
ease (IHD), and paroxysmal atrial fibrillation. He had a
7-year history of peritoneal dialysis followed by 1 year
of hemodialysis. Other comorbidities included dyslipi-
demia and diabetes mellitus, and the introduction of dialysis
was due to diabetic nephropathy. He has had no previous
surgery. Two years ago, he was diagnosed with AS and IHD
and was recommended for surgical treatment. However, he
declined surgical treatment. Following the detection of a
right atrial tumor, he was recommended surgical treatment
again, wherein he voluntarily agreed.

In preparation for the planned surgery, a thorough ex-
amination was performed. Transthoracic echocardiogra-
phy (TTE) revealed extremely depressed cardiac function
with the following results: an ejection fraction (EF) of 12%
and a low-flow low-gradient AS requiring surgery. The
right atrial tumor detected in the lateral wall measured 19
× 21 mm and was suspected as myxoma (Fig. 1). Coro-
nary angiography revealed three-vessel disease: the prox-
imal segment of the right coronary artery had chronic to-
tal occlusion, the left anterior descending artery (LAD) and
the proximal and middle segments of the left circumflex
artery had severe stenosis. His blood pressure remained
low, and he was unable to undergo hemodialysis properly.
His preoperative very poor condition combined with a high
in-hospital mortality risk of 22% according to EuroscoreⅡ,
led to the decision that the patient was inoperable. As early
death was imminent without immediate treatment, balloon
aortic valvuloplasty (BAV) and percutaneous coronary in-
tervention (PCI) for LAD were performed. It was a very
high-risk procedure, therefore the procedure performed un-
der extracorporeal membrane oxygenation (ECMO). Both
BAV and PCI were performed with left femoral artery ap-
proach. BAV is a treatment that uses a balloon catheter to
dilate a stenosis aortic valve. In this case, we performed
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Fig. 1. Image findings of the tumor. (a) Transthoracic echocardiographic image, red arrows indicate the tumor in the right atrium. (b)
CT image, Yellow arrows indicate the tumor in the right atrium. CT, computed tomography.

Fig. 2. The resected tumor and pathology findings. (a) The resected tumor. There was little adhesion. (b) Pathological image of the
tumor. Red arrows indicate organized thrombus with fibroblast proliferation and black arrows indicate calcification scattered in islands
in fibrin thrombus-like areas.

using a 20-mm valvuloplasty balloon (CAMEL™; Good-
man, Nagoya, Japan). At the time of the procedure, the
temporary pacing lead were inserted through the right in-
ternal jugular vein and balloon dilation was performed un-
der rapid pacing of 200 bpm at the BAV. Three dilation at-
tempts were unsuccessful due to slippage, but the fourth at-
tempt was successful and a fifth dilation was also success-
ful. According to TTE measurements, the aortic valve area
before and after BAV changed from 0.82 cm2 to 1.26 cm2.
PCI is a procedure that uses a catheter to improve blood
flow in stenotic or occluded lesion in a coronary artery. In
this case, the LAD lesion was evaluated with Optimal Co-
herence Tomography and pre dilation was performed using
2.0× 15 mm non-compliant balloon (NC Kamui, Asahi In-
tecc, Aichi, Japan) and 3.0 × 15 mm non-compliant bal-
loon (Hiryu plus, TERUMO, Tokyo, Japan) followed by
placement 4.0 × 16 mm drug eluting stent (SYNERGY™
XD, Boston Scientific, Marlborough, MA, USA) and 3.0
× 12 mm drug eluting stent (XIENCE Skypoint™, Abbott,
Chicago, IL, USA). No attempt has been made to open the

chronic total occlusion lesion in the right coronary artery.
ECMO was withdrawn without problems and no complica-
tions occurred during the procedure. One day postopera-
tively, his cardiac function remarkably improved, and the
EF increased to 40%. His hemodynamics became stable,
and hemodialysis could be performed without any problem.
We determined that he was sufficiently healthy to tolerate
the surgery and subsequently performed radical surgery 1
month following BAV and PCI.

We performed aortic valve replacement (AVR), coro-
nary artery bypass grafting (CABG), right atrial tumor re-
section, and left atrial appendage closure. AVR was per-
formed using a bioprosthetic valve (25 mm Inspiris; Ed-
wards Lifesciences, Irvine, CA, USA). CABG is a proce-
dure to create a bypass distal to a stenosed or occluded
coronary artery using a graft such as internal thoracic artery
or saphenous vein. The following was the graft design for
CABG: left internal thoracic artery to LAD, aorta to diag-
onal branch to obtuse marginal branch to post descending
artery. The great saphenous vein was used for aortocoro-

Heart Surgery Forum E677

https://journal.hsforum.com/


nary bypass, and sequential anastomosis was performed.
The right atrial tumor had no surrounding adhesions and
was easily detached. An organizing thrombus was sus-
pected; however, pathological examination revealed that it
was a calcified amorphous tumor (CAT) (Fig. 2). Left atrial
appendage closure was performed using AtriClip (Atri-
Cure, Inc., Mason, OH, USA).

The postoperative course was uneventful, and he was
transferred to another hospital for continued rehabilitation.
It has been one year since the surgery and the patient is alive
with no change in cardiac function. Rehabilitation is on
going to improve quality of life.

Discussion

Here, we performed BAV as a palliative procedure for
severe AS. Although BAV is a minimally invasive proce-
dure, transcatheter aortic valve replacement (TAVR) is also
minimally invasive and can be used with curative intent.
However, in Japan, only a few facilities perform TAVR for
patients undergoing chronic hemodialysis; unfortunately,
TAVR is not performed in our facility.

Some reports consider BAV as a bridging therapy [1–
3]. Yanagisawa et al. [2] reported that BAV as a bridge ther-
apy to transcatheter aortic valve implantation (TAVI) can
be safely and effectively performed even during the TAVI
training period. The review by Nwaejike et al. [3] exam-
ined whether BAV can be used as a bridge therapy to re-
placement treatments, including TAVI or SAVR. They rec-
ommended that BAV can be used as a bridge therapy; how-
ever, they considered it as an option for some patients who
are at very high risk for either TAVI or AVR. Furthermore,
they stated that the transition from BAV to definitive ther-
apy is between amedian of 2 and 7months and that delaying
definitive therapy should be avoided as the high mortality
rate in the group that did not receive definitive therapy [3].

In the past, BAV did not show good results [4,5]; how-
ever, recently, with the development of devices and profi-
ciency in the technique, the performance is stabilized. In
addition, with the advent of the TAVI era, BAV has begun
to be reevaluated, and several studies of its outcome have
been conducted. Kapadia et al. [6], showed that BAV im-
proves short term (3 months) life expectancy in patients in
whom TAVI or surgical procedure was no feasible, but it
was shown no to be a curative treatment.

Similarly, in the study by Ben-Dor et al. [7] the long-
term prognosis with BAV alone is poor. However, BAV
as a bridging therapy to TAVI or surgery is a viable tech-
nique and is associated with good outcomes [7]. Sandhu
et al. [8] conducted a single-center retrospective analysis
to examine the efficacy of BAV and concluded that it is ef-
fective both as a bridging therapy and for patients with no
other treatment options. Rigatelli et al. [9] reported accept-
able outcomes of the modified BAV technique for fragile

and symptomatic patients, as in our case. Their modified
BAV technique used no pacing and aminimally invasive ap-
proach [9]. Ford et al. [10] showed outcomes of BAV in pa-
tients with high comorbidities and high surgical risk (mean
age, 88 ± 5.7 years; mean logistic EuroSCORE, 25.22%
± 14.5%) at a single institution. Of 55 cases, no intraop-
erative deaths and a low 30-day mortality were observed
(n = 2, 3.9%); furthermore, six patients underwent bridge
therapy to definitive valve replacement. They reported that
BAV can be safely and effectively performed even in high
risk and older adult cohorts of patients [10]. Kleczynski
et al. [11] reported the results of BAV as bridging therapy
as well as the results of BAV as a palliative therapy. As
in previous reports, BAV as palliative therapy had a poor
outcome (one-year mortality rate: 66.9%) [11]. However,
a small number of patients who underwent BAV as pallia-
tive treatment improved their condition postoperatively and
qualified for radical treatment such as TAVI. Similarly, in
our case, BAV was initially performed as a palliative treat-
ment, but the left ventricular function improved markedly,
leading to curative treatment. It may be premature not to
use BAV as a palliative treatment because of poor outcome.

CAT, which was first named by Reynolds et al. [12],
is a relatively rare non-neoplastic cardiac mass. There have
been several case reports but few large series on CAT. Ac-
cording to a systematic review by de Hemptinne et al. [13],
the right atrium was the second most common site of CAT
(21%), with the mitral valve or annulus being the most
common (36%). The most frequent symptom was dysp-
nea (45%), followed by syncope (21%). Pulmonary and
systemic emboli were reported in 31% cases. In this re-
view, surgical resection was performed in most cases, and
the prognosis was good [13]. In our case, no CAT-derived
symptoms were noted. Preoperative diagnosis by CAT
imaging is challenging, and the only way to diagnose the
disease at present is by tissue diagnosis following resection.

Conclusion

Even in inoperable patients, bridging therapy lead-
ing to curative treatment is possible. Establishment of a
treatment protocol incorporating bridging therapy will save
more patients in the future, and we will continue to accu-
mulate cases and consider appropriate timing and methods
of bridging therapy. The CARE checklist was used when
writing this case report (Supplementary Table 1).
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