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Abstract

Abnormalities of the inferior vena cava (IVC) are rare. Its embryological development occurs between the sixth and eighth week of gestation, 
and depends on the persistence or regression of 3 pairs of veins: the posterior cardinal veins, the sub cardinal veins and the supra cardinal veins. 
The type of congenital alteration depends the moment that embryogenesis is altered. The most frequent clinical presentation is deep vein throm-
bosis, which occurs mainly in young men. Other clinical presentations are pelvic venous congestion and chronic venous insufficiency. The diagnosis 
requires a high diagnostic suspicion, and it is mainly through contrast-enhanced computed tomography of the abdomen and pelvis. The treatment 
will depend on the type of malformation and its presentation.

Keywords: Upper extremity deep vein thrombosis, Vena cava inferior, Congenital abnormalities

 1

Introduction

Congenital anomalies in the inferior vena cava (IVC) are rare, 
with its agenesis being the less frequent manifestation, with an ap-
proximate incidence of 0.005% to 1% in the general population.1,2 
Other, more common anomalies are chronic venous insufficiency, 
pelvic congestion syndrome and deep vein thrombosis.1‒6 Addi-
tional less frequent symptoms are described, such as lumbar pain, 
secondary to nerve compression caused by the development of col-
laterals.1,5 However, generally this pathology is completely asymp-
tomatic. In this publication, we will describe the clinical case of a 
DVT associated to an uncommon anomaly of the IVC and we will 
discuss the available evidence regarding the association of these 
pathologies.

Clinical Case

16-year-old male with no previous morbidity in his clinical re-
cords, arrived at the Emergency Room seeking treatment for a two-

week long case of pain and swelling in his lower right extremity, 
with no other associated symptomology. The patient had no smok-
ing habit, had not undergone prior surgeries, had not traveled long 
distances, nor had he suffered trauma within the prior 30 days. In 
the physical exam, the increase in volume of the lower right extrem-
ity was noted and a positive Homan’s sign. The rest of the physical 
exam produced no other pathological findings. Due to suspicion of a 
deep vein thrombosis a Venous Doppler ultrasound was performed, 
which confirmed the diagnosis of a femoral-popliteal DVT. As part 
of the etiopathogenic study, a contrast-enhanced ultrasound of the 
pelvis and abdomen was done, on which the agenesis of the supra-
renal inferior vena cava was identified, as well as multiple resulting 
collaterals (Figure 1). Negative thrombophilia study. An echocar-
diogram was taken to complete the check for associated malforma-
tions, with no pathological findings. The decision was made to treat 
the patient with graduated compression stockings associated to 
low-molecular weight heparin, with later overlap to vitamin K an-
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tagonists and the indefinite extension of the treatment. There was 
a good clinical response, with a gradual decrease of the edema. In 
the 18-month follow-up, the patient remains asymptomatic. There 
have been no new episodes of DVT, nor signs of post-thrombotic 
syndrome. 

Discussion

Congenital anomalies in the inferior vena cava (IVC) are rare, 
with agenesis being the less frequent manifestation, with an ap-
proximate incidence of 0.005% to 1% in the general population.1,2 
However, in young patients with a deep vein thrombosis diagnosis, 
the incidence increases to 5%.5,6 Anomalies in the development of 
the inferior vena cava. The embryological development of the in-
ferior vena cava takes places between the sixth and eight week of 
gestation, and depends on the persistence or regression of 3 pairs 
of veins: the posterior cardinal veins, the sub cardinal veins and 
the supra-cardinal vein (Figure 2).1,7‒10 The type of anomaly varies 
according to the moment of embryological development that pres-
ents an alteration, and so the presence of a left IVC or double IVC is 
owed to the persistence of the left supra-cardinal vein, accompa-
nied or not by the atrophy of the right supra-cardinal vein.7,9 While 
the anomalies of the renal vein are caused by the persistence of the 
inter-supra cardinal associated or not to the regression of the in-
ter-sub cardinal vein, manifesting during adult life as a retro aortic 
left renal vein or a circumarctic left renal vein.7,9 Regarding the ab-
sence of IVC, there is no clarity as to its etiology. Some authors have 
proposed a secondary origin of the thrombosis of the intrauterine 
IVC, resulting in its agenesis and the redistribution of the venous 
return into four different paths: the deep collaterals (paravertebral 
and periutheral), middle collaterals (gonadal), superficial collater-
als (epigastric, internal mammary and subclavian) and via the por-
tal system through the hemorrhoidal veins.1 

Clinical Presentation

The inadequate blood flow return caused by the alteration of 
the IVC causes vein hypertension, despite the development of a con-
siderable collateral supply, leading to vein stasis that can result in 

Figure 1: Contrast Enhanced CT with coronal reconstruction. Absence 
of IVC in its supra and infrarenal segments. Development of multi-
ple paravertebral collaterals (yellow arrows). Dilated right testicular 
veins (green arrow).

Figure 2: The embryological development of the IVC depends on the 
persistence or regression of 3 pairs of veins, the posterior cardinal 
veins (blue), the sub cardinal veins (green) and the supra cardinal 
veins (red).
A.	 Posterior cardinal veins are dominant in the sixth week of gesta-

tion. By the seventh week, sub cardinal veins become predomi-
nant. In the eighth week, supracardinal veins are predominant 
and the formation of the inter-supracardinal veins (retroaortic) 
and intersubcardinal (preaortic) veins is complete.

B.	 The regression of the left veins and the right posterior cardinal 
vein.

C.	 Finally, the IVC is formed by the right sub cardinal vein, and in its 
infrarenal portion by the right supracardinal vein. The renal veins 
are developed from the inter-supra cardinal veins.
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thrombosis.5,6,11 The presence of pulmonary embolism in DVT pa-
tients and IVC atresia is rare,6,11 probably because the migration of 
thrombus is prevented by the wide network of compensatory col-
lateral circulation.11 The absence of IVC can also manifest as chron-
ic vein insufficiency and pelvic congestion syndrome.1‒5,11 However, 
most patients with IVC agenesis are asymptomatic and diagnosis is 
incidental.5 Patients that present deep vein thrombosis in the pres-
ence of IVC alterations usually present lumbar and/or abdominal 
pain, associated to lower extremity edema.12 Thrombosis usually af-
fects distal segments, such as the IVC or iliac veins, more frequently 
in a bilateral manner.4‒6 Risk factors that can trigger a prothrombot-
ic state in patients with IVC anomalies are prolonged immobiliza-
tion, trauma, infections, neoplasia, surgeries, pregnancies and the 
use of prothrombotic medication, which is why it becomes import-
ant to record these elements in the medical history of patients that 
treated for deep vein thrombosis.12 Furthermore, numerous reports 
have described the association of intense exercise and deep vein 
thrombosis in patients with congenital IVC anomalies.13 

Diagnosis and Complementary Studies

An ultrasound is usually the first imaging modality in the eval-
uation of patients with deep vein thrombosis.6 However, inferior 
vena cava anomalies may fail to be diagnosed during this study, 
making it essential to complete the etiologic study of young or low-
risk patients of deep vein thrombosis with a contrast-enhanced 
ultrasound of the pelvis and abdomen to establish the existence 
of IVC anomalies, as well as other associated risk factors.6,14 Other 
options for diagnostic study of IVC are the nuclear magnetic reso-
nance as well as phlebography, although these options are current-
ly less common. Bibliographic revisions describe the concomitant 
presence of thrombophilia in up to 40% of patients with IVC alter-
ations that present with DVT.5,12,15 Defining the existence of this link 
is fundamental in order to define the long-term handling of these 
patients. For this reason, the study of these patients must always 
include screening for thrombophilia. Furthermore, the IVC alter-
ations may be associated with other malformations such as situs 
inversus, dextrocardia, polysplenia or asplenia. In the case of IVC 
agenesis, this may be associated to agenesis or renal hypoplasia, 
constituting KILT syndrome,1,3 so studies intended to rule out the 
presence of these associations is advised. 

Treatment

The treatment of inferior vena cava malformations will depend 
on the type of alterations and its clinical presentation. In the case of 
deep vein thrombosis in patients with IVC agenesis, the use of com-
pression or antithrombotic stockings, together with oral anticoag-
ulants is considered today to be the best approach,1,2,6 associated to 
minimizing the factors that increase the risk of DVT.3 The duration 
of the anticoagulant treatment is under debate and there is no clear 

scientific evidence to support a definitive answer. Some authors 
recommend maintaining it for 3 months in cases where there is no 
coexistent thrombophilia.3,6 Another approach is to maintain the 
treatment on the long term, in order to decrease the reoccurrence 
of DVT and the incidence of post thrombotic syndrome.5,12 There are 
publications that suggest that catheter-directed thrombolysis could 
be advised as the treatment of choice for acute iliofemoral DVT in 
patients with IVC atresia, since this treatment may achieve satisfac-
tory clinical results, including the permeability of the deep veins.5,12 
However, there are insufficient studies to confirm the benefits of 
this therapy versus the conservative treatment with anticoagulants, 
in patients with associated deep vein thrombosis and agenesis of 
the IVC. There has also been reports of surgical interventions such 
as the venous thrombectomy or even the prosthetic replacement of 
the IVC, with successful results. The surgical approach is only rec-
ommended for those patients with rapid deterioration of the chron-
ic venous insufficiency, or those that present DVT and concomitant 
collapse of the collateral venous drainage.1,3,6,16

Conclusion

The agenesis of the inferior vena cava is a rare alteration, which 
must be suspected in young patients with deep vein thrombosis 
that present no other evident causes, since it is this group that pres-
ents a higher incidence rate. The preferred methods of study are 
the venous Doppler ultrasound and the contrast-enhanced tomog-
raphy. The etiopathogenic study must always include the search for 
associated malformations and the study of thrombophilia’s, due to 
its frequent association and importance to the long-term approach. 
Due to the rare nature of this pathology, there are no randomized 
clinical studies that compare its different treatment alternatives. 
However, existing evidence, though limited to retrospective case 
reports, suggest the efficiency and safety of treatment with anti-
coagulants. Aspects such as the duration of treatment with antico-
agulants are still controversial in the absence of thrombophilia’s. 
Evidence suggests a lesser incidence of post thrombotic syndrome 
when a catheter-directed thrombolysis is performed in comparison 
to exclusive use of anticoagulants; however, further randomized 
prospective studies are needed. More aggressive therapeutic meth-
ods, such as surgery, are an alternative for serious cases or for those 
cases that fail to respond to more conservative treatments.
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