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Introduction

Totally anomalous pulmonary venous connection accounts
for 1.3 to 3% of cases of chronic heart disease.1,2 Infants born
with totally anomalous pulmonary venous connection have a

generally unfavorable prognosis, with only 50% surviving
beyond 3 months and 20% surviving the first year of life.3–5

Hazelrig et al analyzed data from 183 autopsied cases of
surgically untreated totally anomalous pulmonary venous
connection reported in the literature.6 Median survival was
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Abstract Obstructive coronary sinus totally anomalous pulmonary venous connection although
rare, is associated with a high mortality. A 2-month-old female child diagnosed with
obstructive coronary sinus type of totally anomalous pulmonary venous connection
and severe pulmonary arterial hypertension underwent complete unroofing of the
coronary sinus by the “coronary sinus cutback technique” of Malm with left atrial
augmentation and atrial septal fenestration.

DOI https://doi.org/
10.1055/s-0042-1759806.
ISSN 2457-0206.

© 2022. Official Publication of The Simulation Society (TSS),
accredited by International Society of Cardiovascular Ultrasound
(ISCU). All rights reserved.
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Technical Note 219

Article published online: 2022-12-03

https://orcid.org/0000-0002-1672-1502
mailto:ujjwalchowdhury@gmail.com
https://doi.org/10.1055/s-0042-1759806
https://doi.org/10.1055/s-0042-1759806


2 months with the shortest survival being 1 day and the
longest 49 years. Ninety percentage of deaths occurred in the
first year of life. Obstruction of the pulmonary venous
pathway reduced the median survival from 2.5 months in
the nonobstructed group to 3 weeks in the obstructed group.
Patients with supracardiac and cardiac connections had a
similar natural history with median survival of 2.5 and
3 months, whereas those with infracardiac connection had
median survival of 3 weeks.1–5

Obstruction of pulmonary veins draining to the coronary
sinus is poorly recognized and generally considered ex-
tremely rare.7–9 This impression has largely developed
from autopsy series containing few surgical patients and
almost no patientswho died late after surgery.1–3 In carefully
analyzed surgical series, however, the incidence of
obstructed coronary sinus drainage has been between 22
and 36%.10–14

Cross-sectional echocardiography and color Doppler
studies are versatile tools with 100% sensitivity and 85%
specificity in detecting the presence of obstruction.8 Ob-
struction is manifested by the demonstration of a narrowed
segment in the pulmonary venous pathway and the presence
of a nonphasic Doppler spectrum or turbulent flow in the
pulmonary venous confluence, vertical vein, or coronary
sinus.8,11,13,14 Cardiac catheterization probably should be
reserved for instances when pulmonary hypertension is
detected by echocardiography and the level of obstruction
cannot be established.14–16

The long-term outcome of obstructive cardiac totally
anomalous pulmonary venous connection is favorable
when the obstruction is relieved at the initial operation
and the prognosis becomes grim when new onset obstruc-
tion develops in the postoperative period.12,17

Relevant studies in the published literature on the optimal
surgical technique to be utilized in obstructive coronary
sinus type of totally anomalous pulmonary venous connec-
tion are lacking. Some investigators have demonstrated the
development of obstruction at the site of “fenestration”
following Van Praagh’s fenestration technique.11 Because
complete unroofing following the traditional coronary sinus
“cut back technique” allows improved visualization of the
internal junction of the pulmonary veins with coronary
sinus, this technique as proposed by James Malm may be
preferable to the fenestrationmethod of Van Praagh or intra-
atrial rerouting technique of Yamagishi et al.17–20

We report herein a 2-month-old female child diagnosed
with obstructive coronary sinus type of totally anomalous
pulmonary venous connection and severe pulmonary arte-
rial hypertension undergoing complete unroofing of the
coronary sinus by the “coronary sinus cutback technique”
of Malm with left atrial augmentation and atrial septal
fenestration. Postoperatively, the child was in normal sinus
rhythm and recovery was uneventful.

Surgical Techniques

Following median sternotomy, the thymus was subtotally
excised taking care not to expose the brachiocephalic vein.

The pericardiumwas opened in the midline in between stay
sutures using scissors and not cautery to avoid inadvertent
cautery-induced ventricular fibrillation.

The operation was performed with moderately hypother-
mic cardiopulmonary bypass through angled venous cannu-
las into superior and inferior caval veins and aortic
cannulation. Cold hyperkalemic blood cardioplegia and top-
ical hypothermia are used for myocardial preservation.

Thepersistentductusarteriosus is ligatedusingNo.2ductus
silk suturepullingdown thesuperior surface of thepulmonary
artery at the commencement of cardiopulmonary bypass as
described by Dwight McGoon. The pump flow is temporarily
lowered at the time of ligation of the ductus arteriosus.

Following aortic cross-clamp and administration of car-
dioplegia, the right atrium was opened longitudinally paral-
lel to the atrioventricular groove. The atriotomy incision was
intentionally placed quite forward and extended from the
right atrial appendage (not from the superior vena cava) to
avoid injury to the sinoatrial node, Bachmann’s bundle, and
the course of the posterior intermodal tract in the lateral
atrial wall.

The coronary sinus was large, ellipsoidal, and approxi-
mately 2 cm long and 1.5 cm wide. A right-angle clamp was
inserted into the markedly enlarged coronary sinus. The
conjoined anterior wall of the coronary sinus and posterior
wall of the left atriumwaspushedwith the tip of the clamp so
that the conjoined wall was displaced through the patent
foramen ovale.

The septum between the coronary sinus and patent fora-
men ovale was excised, as described by James Malm, thus
creating a wide communication between the coronary sinus
and left atrium. Extreme precaution need to be taken during
incision of the posterior left atrial wall not to incise the
pulmonary venous orifices to avoid postoperative pulmo-
nary venous obstruction. To avoid damage to the atrioven-
tricular node, a longitudinal incision along its caudal edge is
avoided. The string of superior limbic band between the
coronary sinus and patent foramen ovale is not excised to
avoid injury to the middle internodal tract.

The opening of all four pulmonary veins was identified.
The size of the opening of the unroofed coronary sinus with
the atrial septal defect was measured in both vertical and
horizontal direction.

A redundant Dacron polyester patch (Bard Savage fila-
mentous knitted polyester fabric, Bard Peripheral Vascular
Inc., Tempe, Arizona, United States), little larger than the size
of the defect was used to divert all pulmonary venous blood,
together with the coronary sinus to the left atrium. Anteri-
orly, 5–0 polypropylene suture (Johnson and Johnson Ltd.,
Ethicon, LLC, San Lorenzo, United States) runs through the
floor of the coronary sinus away from its anterior rim so as to
avoid injury to the tail of the atrioventricular node. The right
side of the patch was deviated to the body of the right atrium
away from the margin of the atrial septal defect. This
maneuver enhances the capacity of the left atrium.

A 2-mmcalibrated atrial septal fenestrationwasperformed
for decompression of the right-sided chambers in the event of
pulmonary hypertensive crisis. The right atriumwas closed in
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two layers using 5–0 polypropylene. The aortic cross-clamp
was released, thus restoring blood flow to the myocardium.
The chest is primarily closed in layers (►Video 1).

Video 1

Showing Coronary sinus cutback technique in TAPVC
Online content including video sequences viewable at:
https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0042-1759806.

Short-Term and Long-Term Results

Pulmonary hypertension was treated with hyperventilation,
sedation, phenoxybenzamine, sildenafil, and inhaled nitric
oxide at 10 to 15 PPM, in varying combination for 48 hours.
Postoperatively, the patient was hemodynamically stable on
dopamine (7.5 µg/kg/min), dobutamine (7.5 µg/kg/min), and
milrinone at a dose of 50 µg/kg intravenous bolus followed by
0.375 to 0.75 µg/kg/min. Postoperative echocardiography
demonstrated an entirely satisfactory repair, with a large
anastomosis, with no gradient between the pulmonary
venous confluence and left atrium and nonturbulent biphas-
ic pulmonary venous flow at<1.2 m/s.

The child was extubated on second postoperative day
with stable hemodynamics. At 26 months’ follow-up, the
child was asymptomatic, showed no clinical evidence of
cardiac failure, with Ross’s clinical score of 2, and without
antifailure cardiac medications. Echocardiography revealed
normal biventricular function and absence of flow through
the atrial septal fenestration.

Conclusion

The traditional coronary sinus cutback technique allows
complete unroofing of the coronary sinus in obstructive
cardiac totally anomalous pulmonary venous connection
without bradyarrhythmias. This method is safe, expedient,
provides an optimal exposure, and may be the technique of
choice in cases of obstructive coronary sinus type of totally
anomalous pulmonary venous connection.
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