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Inferior vena cava thrombosis—rope ladder sign
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Summary Congenital heart disease comprises one
of the largest groups of congenital defects, affecting
approximately 1% of births. Advances in pre- and
postoperative critical care treatment as well as surgery
and interventional procedures have improved survival
rates, but treatment and long-term care of children
with complex congenital heart disease remains chal-
lenging, and is associated with a number of compli-
cations.
Here, we report on a 17-month-old infant with con-
genital univentricular heart disease who devloped
post-operatively inferior vena cava (IVC) thrombosis.
IVC thrombosis was confirmed by a bedside contrast
media study (X-ray) demonstrating collateral par-
avertebral circulation along the paravertebral sinuses
bilaterally into the azygos and hemiazygos vein (“rope
ladder sign“), with no contrast media detected in the
IVC. The infant was subsequently started on aspirin
and clopidogrel.
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We report the case of a 17-month-old infant who was
initially treated with Damus–Kaye–Stansel surgery and
Blalock–Taussig shunt for hypoplastic left heart syn-
drome (stage I palliation). He was now admitted to
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our hospital for hemi-Fontan surgery (stage II pallia-
tion).

On postoperative ultrasonography, inferior vena
cava (IVC) thrombosis was suspected. We subse-
quently performed a bedside contrast media study
using the indwelling left femoral central catheter.
Immediately after injection of contrast media, a con-
ventional chest and abdominal X-ray demonstrated
drainage of the contrast agent along the paravertebral
sinuses bilaterally into the azygos and hemiazygos
vein (“rope ladder” appearance), with no contrast
media detected in the IVC (Fig. 1). This finding
confirmed thrombosis of the IVC. On conventional
X-ray, cardiac enlargement as well as metal clips af-
ter interventional closure of major aortic–pulmonary
collateral arteries and a left-sided chest drainage fol-
lowing surgery were also noted (Fig. 1). The infant
was subsequently started on aspirin and clopidogrel.

Congenital heart disease comprises one of the
largest groups of congenital defects, affecting ap-
proximately 1% of births [1]. Advances in pre- and
postoperative critical care treatment as well as surgery
and interventional procedures have led to increased
survival rates, but treatment and long-term care of
children with complex congenital heart disease re-
mains challenging [2].

Thrombosis is one of the most frequent complica-
tions affecting children with congenital heart disease,
and it is associated with increased morbidity and
mortality [3]. There is a multitude of both acquired
and congenital risk factors for increased thrombotic
risk, including complex pathologic anatomy, dilated
atrium or ventricle, artificial valves, low flow phe-
nomena (limited outflow/inflow), hypercoagulability,
polycythemia, hyperviscosity, venous catheterization,
the presence of an indwelling catheter, and surgery
as well as infections. Monotherapy or combination
therapy (anticoagulation with antiplatelets) and/or
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Fig. 1 Conventional chest and abdominal X-ray after con-
trast media injection demonstrating drainage of the contrast
agent along the paravertebral sinuses bilaterally (“rope lad-
der” appearance) into the azygos (asterisk) and hemiazygos
vein (diamond) with no contrast media in the inferior vena cava
(IVC)

thrombolytic agents exist for different prophylactic or
treatment indications in this high-risk cohort. Patients
with single ventricle physiology—as our patient—are
at a particular high risk for the development of throm-
bosis. Therefore, meticulous clinical monitoring and
long-term medical prophylaxis is mandatory in these
patients [1].

This case report demonstrates the feasibility of con-
ventional X-ray studies using contrast media in de-
picting collateral paravertebral circulation, thus, es-
tablishing a diagnosis of IVC thrombosis without re-
sorting to more sophisticated and expensive imaging
modalities.

Author Contribution Sascha Meyer and Martin Poryo were
involved in patient care, and they both conceptualized this
report for Images in ClinicalMedicine for submission toWien
Med Wochenschrift.

Funding Open Access funding enabled and organized by
Projekt DEAL.

Conflict of interest S. Meyer and M. Poryo declare that they
have no competing interests.

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in
anymedium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to
the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article
are included in the article’sCreativeCommons licence, unless
indicated otherwise in a credit line to thematerial. If material
is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Lindinger A, Schwedler G, Hense HW. Prevalence of con-
genital heart defects in newborns in Germany: results of
thefirst registrationyearof thePANstudy (July2006 to June
2007). KlinPadiatr. 2010;222(5):321–6.

2. Poryo M, Paes LA, Pickardt T, Bauer UMM, Meyer S, Wa-
genpfeil S, et al. Somatic development in children with
congenital heart defects. J Pediatr. 2018;192:136–143.e4.
https://doi.org/10.1016/j.jpeds.2017.09.059.

3. AbdelghaniE,CuaCL,GiverJ,RodriguezV.Thrombosispre-
vention and anticoagulationmanagement in the pediatric
patient with congenital heart disease. Cardiol Ther. 2021;
https://doi.org/10.1007/s40119-021-00228-4.

Publisher’sNote SpringerNature remainsneutralwith regard
to jurisdictional claims in published maps and institutional
affiliations.

Inferior vena cava thrombosis—rope ladder sign K

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jpeds.2017.09.059
https://doi.org/10.1007/s40119-021-00228-4

	Inferior vena cava thrombosis—rope ladder sign
	Summary
	References


