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―Case Reports―

Surgical Treatment of a Defect Recurring 22 Years

after Closure of an Inferior Sinus Venosus Defect: A Case Report
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Background: Residual shunt after closure of an inferior sinus venosus defect (ISVD) is a rare complica-

tion with a high rate of reintervention.

Case Presentation: Here, we report a rare case of a recurrent defect identified 22 years after closure of

an ISVD. The defect (25 × 10 mm) was located at the inferior vena cava-right atrial junction and was

closed directly when the patient was 5 years of age. No residual shunt was detected and follow-up was

discontinued at age 12 years. However, a residual atrial septal defect shunt was detected incidentally at

age 27 years. During the second surgery, the lower end of the original defect was opened and then

closed with an expanded polytetrafluoroethylene patch.

Conclusions: Because of the high rate of reintervention for residual shunt after ISVD closure, patch clo-

sure was selected as a better option to reduce tension at the inferior-posterior border. Patients with this

profile should be followed closely, at least during childhood, including by echocardiography.

(J Nippon Med Sch 2023; 90: 272―275)
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Background

Residual shunt after closure of an inferior sinus venosus

defect (ISVD) is a rare complication with a high rate of

reintervention (approximately 10%)1. We present a case of

a recurrent defect diagnosed and repaired 22 years after

ISVD closure surgery during childhood.

Case Presentation

Written informed consent for publication of case details

and images was obtained from the patient before draft-

ing of the manuscript.

A 27-year-old Japanese woman with a surgical history

of ISVD closure was referred to our hospital for a medi-

cal assessment required for scuba-diving certification.

The examination revealed a coincidental finding of an

11.5-mm atrial septal defect (ASD) at the inferior vena

cava-right atrial junction.

The patient had undergone surgery for ISVD at age 5

years, when she weighed 15 kg. The preoperative diagno-

sis at that time was secundum-type ASD. During surgery,

the size of the defect was 25 × 10 mm, and no lower rim

was present near the inferior vena cava (IVC). A patent

foramen ovale was also observed. The defect near the

IVC was closed directly by over-and-over stiches in two

layers with 5-0 Prolene sutures. The patent foramen

ovale was also closed directly. Ostium of the right lower

pulmonary vein was not detected in the right atrium.

Her postoperative course was uneventful. Transthoracic

echocardiography showed no residual shunt at age 12

years, when follow-up was discontinued.

At age 27 years, a transthoracic echocardiogram during

the abovementioned medical assessment revealed a re-

current defect measuring 11.5 mm, with mild-to-moderate

tricuspid valve regurgitation, a left ventricular end-

Correspondence to Kenji Suzuki, MD, Department of Cardiovascular Surgery, Nippon Medical School Musashi Kosugi Hospi-

tal, 1―383 Kosugimachi, Nakahara-ku, Kawasaki, Kanagawa 211―8533, Japan

E-mail: suzuki@nms.ac.jp

https://doi.org/10.1272/jnms.JNMS.2023_90-301

Journal Website (https://www.nms.ac.jp/sh/jnms/)



Recurrent Defect after ISVD Closure

J Nippon Med Sch 2023; 90 (3) 273

Fig.　1　a: Plain echocardiogram, b: Color Doppler trans-
esophageal echocardiogram at the level of the atri-
al septum revealed the recurrent defect near the 
entrance of IVC. No residual atrial septum is seen 
inferiorly. SVC: superior vena cava, IVC: inferior 
vena cava, ISVD: inferior sinus venosus defect, LA: 
left atrium, RA: right atrium.

diastolic diameter of 41.2 mm, and a left ventricular end-

systolic diameter of 26.1 mm. Transesophageal echocar-

diography revealed a defect near the entrance of the IVC

(Fig. 1). Cardiac catheterization showed a pulmonary-to-

systemic blood flow ratio of 2.7, pulmonary vascular re-

sistance of 0.4 units/m2, left ventricular end-diastolic vol-

ume that was 86.5% of normal, right ventricular end-

diastolic volume that was 172% of normal, and arterial

oxygen saturation in the ascending aorta of 98.6%. Mag-

netic resonance imaging showed a pulmonary-to-

systemic blood flow ratio of 1.7 and all four pulmonary

veins returning to the left atrium.

Under general anesthesia, a re-median sternotomy was

performed with the patient in supine position. Cardio-

pulmonary bypass was performed with ascending aortic

perfusion and two venous drainage routes. The 10-mm

residual defect was detected between the lower rim of

the defect that was closed in the previous surgery and

the mouth of the IVC. The defect extended to the infero-

posterior border of the left atrium, without residual atrial

septal tissue at the inferior margin (Fig. 2). The defect

was closed with a 0.4-mm polytetrafluoroethylene patch

using interrupted sutures at the inferior margin and con-

tinuous sutures at the anterior, superior, and posterior

margins. The IVC cannula was temporarily removed to

ensure clear visualization of the inferoposterior margin.

The patient was discharged, without complications, at

4 days after the operation. At 3 years after the operation,

the patient remains asymptomatic, with a peripheral oxy-

gen saturation of 98% in room air. Transthoracic echocar-

diography at the same time showed a left ventricular

end-diastolic diameter of 44.4 mm, left ventricular end-

systolic diameter of 27.9 mm, no residual shunt, and no

IVC stenosis.

Discussion

A sinus venosus defect, first described by Ross in 19562,

is an incomplete absorption of the sinus venosus into the

right atrium and not a true ASD. ISVD is a rare anomaly

in which interatrial communication extends into the en-

trance of the IVC, near the confines of the atrial septum3.

An anatomical characteristic of ISVD is that the defect

originates in the entrance of IVC and then extends di-

rectly into the inferoposterior border of the left atrium;

there is no residual atrial septal tissue at the inferior mar-

gin1,4.

One report noted that only 36% of patients with ISVD

receive a correct diagnosis preoperatively1, that patients

with an incorrect ISVD diagnosis have poor technical

outcomes, and that the frequency of reintervention is

high (15%). With correct preoperative diagnosis of ISVD,

the IVC can be cannulated more caudally without place-

ment of caval occluding tape, thereby further improving

the visualization of the proper inferior border of the de-

fect.

The preoperative diagnosis for our patient was

secundum-type ASD, and the ISVD was closed directly.

Snarr et al. demonstrated that absence of the posterior

rim in the parasternal short axis views is a consistent

finding in patients with ISVD and distinguishes ISVD

from a large secundum ASD with inferior extension.

They reported a significant increase in the accuracy of

ISVD diagnoses when this criterion was used5.

To avoid poor visualization of the proper inferior bor-

der of the defect, we used drainage from the IVC using

suction, without placing caval occluding tape. Another

option is to use drainage from the IVC with cannulation

at the femoral vein with a puncture and no caval occlud-

ing tape. Even for young patients, this is an acceptable

technique that ensures safety and a good cosmetic out-

come.

Residual shunts of ISVD are frequently detected at the

entrance of the IVC. Banka et al. reported that a residual
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Fig.　2　a: Intraoperative image. b: Illustration. The residual shunt (10 mm; black arrow) was de-
tected between the lower rim of the closed defect (black arrowhead) from the previous 
operation and the mouth of the IVC. White arrow: crista terminalis. FO: fossa ovale.

shunt of ISVD was present in five of 45 cases, and that

three of those five cases had shunt flow near the entrance

of the IVC1. Similarly, Fangan et al. reported that residual

shunts detected 2-10 years after ISVD closure were at the

entrance of the IVC6. There are two reasons for this find-

ing. First, the ISVD lies outside the area of the true sep-

tum and thus lacks a complete muscular border at the in-

feroposterior rim7. Second, the ISVD, which has no infe-

rior rim, is difficult to distinguish from an oval fossa de-

fect that extends toward the inferior caval vein7. Poor

visibility of this region may therefore have contributed to

the incomplete repair, as in the cases reported by Fagan

et al.6.

With somatic growth, the atrial septum appears to

grow asymmetrically, and Gossett et al. reported that

growth of the IVC rim after transcatheter closure of an

ASD was considerable8. In our patient, the portion closed

in the previous operation was intact and, over a long pe-

riod of time, a residual defect was created between the

lower rim of the closed defect and the mouth of the IVC.

The cause of the recurrent defect may be related to the

technique that was used to close the ISVD. The defect in

our patient was closed directly in two layers. At the

inferior-posterior border, the atrial septum tissue was an-

chored to the left atrium tissue. The residual defect arose

in the inferoposterior border and may have been caused

by severe tension during the patient’s growth. Direct clo-

sure did not seem suitable for closure of the ISVD; patch

closure appeared to be a better option to reduce the ten-

sion in the inferoposterior border. Other reports have de-

scribed good outcomes after similar surgical repairs us-

ing a patch1,4.

Conclusions

This case report described successful surgical treatment

of a recurrent defect after ISVD closure 22 years earlier.

Absence of tension in the inferoposterior border is

needed for this surgical technique, and further improve-

ment of the visualization of the proper inferior border of

the defect is desirable. In light of the high rate of reinter-

vention for residual shunt after ISVD closure, patients

with this profile should be followed closely, at least dur-

ing childhood, including by echocardiography.
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