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Retrograde transcatheter closure of ventricular septal perforation
after acute myocardial infarction: a case report
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Abstract: The use of the Lunderquist exchange guide wire via the retrograde approach of the right
femoral vein-inferior vena cava-right atrium-right ventricle-ventricular septal perforation-left ventricle-
descending aorta can maintain guide wire tension and significantly reduce the operative time. The patient
was admitted due to chest pain for 3 hours. The diagnosis was acute anterior septal myocardial infarction
with ventricular septal perforation. One week after admission, a drug-eluting stent was implanted in the left
anterior descending branch. Repeated echocardiography revealed that the diameter of the ventricular septal
perforation had increased from 6 to 12 mm. During this period, the patient suffered from repeated episodes
of shortness of breath that were progressively exacerbated. The patient was transferred to the intensive care
unit (ICU) and underwent intra-aortic balloon pump (IABP) implantation. Twenty days after admission, the
Lunderquist exchange guide wire was used via the retrograde approach of the right femoral vein-inferior
vena cava-right atrium-right ventricle-ventricular septal perforation-left ventricle-descending aorta. A
26-mm occluder was released for transcatheter closure of the ventricular septal perforation. Shortness of
breath was immediately relieved. The patient was discharged 3 days later. Retrograde transcatheter closure

of ventricular septal perforation can effectively reduce operative time and is conducive to quick and stable

improvement of the patient’s condition.
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Introduction

Ventricular septal perforation is a rare but a serious
complication of acute myocardial infarction (AMI), and
it has high mortality. Without effective treatment, the
1-month mortality rate exceeds 50%, and the 3-month
survival rate does not exceed 10% (1). Both surgical
procedures and transcatheter closure can effectively treat
ventricular septal perforation. The short-term and long-
term prognosis after surgery are similar, but interventional
surgery is more convenient (2,3). The traditional approach
used for interventional surgery is from the left femoral
artery through the perforation of the interventricular
septum to the right femoral vein. This approach is long
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and tortuous and requires the use of loach guidewires,
which may cause myocardial damage due to their
insufficient tension and difficult placement through the
delivery sheath (4). In this case, we performed retrograde
transcatheter closure of the ventricular septal perforation.
A 26-mm occluder was successfully placed to close the
ventricular septal muscular perforation. Left ventricular
angiography showed only a small amount of residual
shunting immediately after surgery. The approach used
for the delivery system is as follows: right femoral vein-
inferior vena cava-right atrium-right ventricle-ventricular
septal perforation-left ventricle-descending aorta. The
Lunderquist exchange guidewire was introduced to allow
entry of the delivery sheath with sufficient tension. The
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Figure 1 Procedure of retrograde transcatheter closure of ventricular septal perforation after myocardial infarction. (A) Left ventricular

angiography shows a ventricular septal perforation 12 mm in diameter, red arrow: position of perforation; (B) the loach guide wire passes
through the right ventricle via the perforation to reach the ascending aorta, red arrow: guide wire in aorta through perforation; (C) the
Lunderquist exchange guide wire is introduced along the MP catheter to create a retrograde delivery system, red arrow: Lunderquist wire

run through perforation by MP guidance sheath; (D) successful closure and angiography showing a small amount of residual shunting, red

arrow: perforation has been closed.

procedure went smoothly, and the duration of the operation
was 56 minutes, which is significantly shorter than the
average operative time of 100 minutes in the past (4).

We present the following case in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-4014).

Case presentation

A 68-year-old woman was admitted to the hospital on
September 23, 2019, due to chest pain for 3 hours and was
diagnosed with AMI. She had a history of hypertension
for 11 years; the highest blood pressure reading was 204/
116 mmHg. She was on long-term treatment with
amlodipine (5 mg, qd), benazepril (10 mg, qd), and
atorvastatin (20 mg, qd). Her blood pressure was
controlled at 140/80 mmHg.

Clinical findings

The patient’s blood pressure was 110/60 mmHg on
admission. A II1/6 systolic murmur was audible at
the left sternal border in the 3-4 intercostal space.
Electrocardiogram showed acute anterior myocardial
infarction, and bedside ultrasound showed ventricular
septal perforation. Her lab test showed a cardiac troponin
T (¢TnT) level of 17.9 pg/L and an N-terminal pro b-type
natriuretic peptide (N T-proBNP) level of 1,492.5 pg/L.

© Annals of Translational Medicine. All rights reserved.

Timeline

On September 23, 2019, the patient was admitted to the
coronary care unit (CCU) due to chest pain for 3 hours and
was diagnosed with AMI. The bedside cardiac ultrasound
showed ventricular septum perforation (6 mm in diameter).

On September 30, 2019, she was in stable condition.
Coronary angiography showed severe stenosis in the
middle segment of the left anterior descending branch. A
drug-eluting stent was implanted. Bedside color Doppler
ultrasound showed interventricular septal perforation
(8 mm in diameter).

On October 10, 2019, the patient complained of
shortness of breath with even slight movements at the
bedside, and bedside color Doppler ultrasound indicated a
ventricular septal perforation with a diameter of 12 mm.

On October 17, 2019, the patient’s shortness of breath
worsened, and a V/6 systolic murmur was audible at the
left sternal border in the 3—4 intercostal space. Her blood
pressure was 90/50 mmHg. An IABP was implanted after
she was transferred to the intensive care unit.

On October 18, 2019, we performed retrograde
transcatheter closure of the ventricular septal perforation
under local anesthesia. A 26-mm occluder was successfully
placed to close the ventricular septal muscle perforation.
Left ventricular angiography immediately after surgery
showed only a small amount of residual shunting (Figure I).
The patient’s condition improved after surgery, and she was
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Figure 3 Echocardiography at 2020.01 showed that the occluder

was well positioned and secure.

discharged.

Diagnostic assessment

After admission, the patient’s cI'nT level gradually increased
to a maximum of 29.7 pg/L on October 8, 2019, and her
NT-proBNP level gradually increased to a maximum of
11,038.6 pg/L on October 17, 2019. Auscultation showed
a gradually increasing grade of systolic rough murmurs in
the left sternal border in the 3-4 intercostal space. Color
Doppler ultrasound indicated gradual enlargement of
the ventricular septal perforation. Based on the above-
presented findings, the diagnosis was confirmed: (I) acute
anterior septal myocardial infarction with ventricular
septal perforation; and (II) hypertension grade; (I1I) the
patient was at extremely high risk, and her prognosis was
considered extremely poor.
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Therapeutic intervention

After admission, aspirin (100 mg, qd), clopidogrel
(75 mg/qd) and low molecular weight heparin (5,000 U,
twice a day) were administered for anticoagulation
according to guidelines, and the regimen was adjusted
according to the patient’s blood pressure level. On October
18, 2019, we performed retrograde transcatheter closure of
the ventricular septal perforation. A 26-mm occluder was
successfully placed to close the ventricular septal muscle
perforation. Left ventricular angiography showed only a
small amount of residual shunting immediately after surgery.
The delivery system used the following approach: right
femoral vein-inferior vena cava-right atrium-right ventricle-
ventricular septal perforation-left ventricle-descending
aorta. The Lunderquist exchange guide wire was introduced
with sufficient tension when entering the delivery sheath.
The operation was successful. The operation time was
56 minutes, which was significantly shorter than the average
operation time of 100 minutes in the past (Figure 2).

Follow-up

On January 18, 2020, the patient returned to the hospital
for a follow-up examination. She had no complaints.
Echocardiography indicated that the occluder was well
positioned and secure, and a residual shunt (2 mm in
diameter) at the upper edge of the occluder was noted
(Figure 3). The electrocardiogram showed old anterior wall
myocardial infarction. Both the ¢TnT and N'T-proBNP
levels were within normal limits, and the patient’s blood
pressure was 124/68 mmHg. She was instructed to continue
using aspirin (100 mg, once a day), clopidogrel (75 mg/
once a day), benazepril (10 mg, once a day) and atorvastatin
(40 mg, once a day). No major adverse cardiovascular events

(MACE:s) were reported during the follow-up period.

Discussion

Ventricular septal rupture (VSR) is a rare and catastrophic
mechanical complication after AMI, with an incidence of
approximately 0.3% to 0.5% (5,6). Surgery has a definite
effect on some patients, but postoperative mortality is
still high (7). To date, transcatheter device closure has
become an effective method for the treatment of VSR due
to its minimal invasiveness and safety (8). The key to the
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success of the operation is to create a delivery system. The
traditional delivery system used in interventional surgery
enters at the left femoral artery and progresses through the
interventricular septum perforation to the right femoral
vein. This approach is long and tortuous and requires
the use of loach guidewires, which may cause myocardial
damage due to their insufficient tension and difficulty of
placement through the delivery sheath (4,9). In this patient,
we attempted to use the retrograde transcatheter closure
technique, that is, we used the loach guidewire inserted
from the right ventricle to the descending aorta through the
ventricular septal perforation. The delivery system took the
following approach: right femoral vein-inferior vena cava-
right atrium-right ventricle-ventricular septal perforation-
left ventricle-descending aorta. The Lunderquist exchange
guidewire was introduced to allow entry into the delivery
sheath with sufficient tension. The procedure went
smoothly, and the duration of the operation was 56 minutes,
which is significantly shorter than the average operation
time of 100 minutes in the past. This technique is beneficial
for restoring hemodynamic stability as quickly as possible.
In summary, retrograde transcatheter closure is a feasible
procedure for closing interventricular septal perforations.
This procedure simplifies the previous steps involved in
capturing the guidewire and creating the delivery system.
It reduces the risk of the guidewire entering the tricuspid
tendon, enhances the tension of the guidewire, and reduces
the risk and operation time. The procedure is simpler and
safer than previous methods, and its application is easier to
extend.

Patient perspective

The patient complained of shortness of breath and chest
tightness after admission. Upon examination, the physician
found that the perforation of the interventricular septum
had gradually increased. After the patient’s condition
deteriorated, the physician placed an IABP in a timely
manner and then performed retrograde transcatheter
closure of the ventricular septal perforation. The patient’s
symptoms were noticeably relieved immediately after

surgery.
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