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Deep Venous Thrombosis Associated With Inferior 
Vena Cava Abnormalities And Hypoplastic Kidney In 
Siblings
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Congenital inferior vena cava anomalies have a reduced frequency in general population, many times being an asymptomatic finding. Patients 
caring such anomalies are at risk to develop deep vein thrombosis. In this paper, we present 2 siblings with deep venous thrombosis and 
inferior vena cava abnormalities, with a symptomatic onset at similar age. The inferior vena cava abnormality was documented by an angio-
CT in each case. The thrombophilic workup was negative. Patients were treated with conservative therapy: low molecular weight heparin 
anticoagulants converted later to oral anticoagulant with resolution of symptoms and disappearance of the thrombus. Finally, in the absence 
of any risk factor in a young patient admitted with deep vein thrombosis investigations to exclude inferior vena cava anomalies are mandatory.
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Introduction
Agenesia of the inferior vena cava (IVC) is an uncom-
mon vascular abnormality in children usually remaining 
asymptomatic in childhood [1]. It represents a well-known 
cause of ileo-femoral deep vein thrombosis (DVT) [2,3]. 
The incidence of IVC abnormalities in general population 
is 0.2 - 1%; this incidence being higher in young adults 
with DVT, namely 5% [2,4]. A precise diagnosis needs an 
angio-computed tomography (angio-CT) or angio-MRI 
(Magnetic resonance imaging) evaluation [4,5]. In the 
last years, several cases of DVT associated with IVC agen-
esia have been reported in children and adolescents, and 
these venous aberrancies have been proposed as a possible 
independent predisposing factor for thrombosis, especially 
in the young [1,5]. We present the case of a brother and 
sister with an episode of venous thrombosis at similar age 
being subsequently diagnosed with an anomaly of IVC.

Case 1 
A 12-years old boy, with no significant past medical histo-
ry, was admitted to the Pediatric Surgery Department with 
signs of acute abdomen. The patient underwent appendec-
tomy with removal of a catarrhal appendix, meantime dur-
ing peritoneal cavity exploration a retroperitoneal tumor 
15 cm in length was found so an angio-CT was done.

There was no history of risk factors for venous thrombo-
sis. He denied smoking, taking alcohol or illegal drugs, re-
cent trauma, immobilization or strenuous physical activity. 

Angio-CT revealed the absence of IVC from common 
iliac veins connection to the confluence of hepatic veins. 
The patient had a short segment of IVC between the nor-

mal sized hepatic veins and the right atrium. The venous 
drainage from lower limbs and pelvis was found to be sup-
plied by collateral circulation that includes prominently 
dilated veins: hemiazygos, paraspinal and mesenteric. 
Moreover, the angio-CT documented thrombus within 
right renal vein and azygos vein (Figure 1). The right kid-
ney was enlarged 130/46 mm with light contrast enhance-
ment at the renal cortex. 

The Doppler ultrasound showed the common iliac 
veins, external iliac veins and common femoral veins, great 
saphenous veins were compressible with vascular flow. No 
venous flow have been detected at the right renal vein. IVC 
was detectable at the confluence of the suprahepatic veins.

Conservative treatment consisted of subcutaneous low 
molecular weight heparin (LMWH) for 2 weeks followed 
by oral anticoagulants (warfarin) plus antiplatelets and 
compression hosiery with good evolution. 

One year later a MRI exam was done: hypoplasic right 
kidney 52mm length, with altered structure; left kidney 
109mm in length, normal structure. The abdominal and 
pelvic veins are similar with previous exams. IVC is seen 
just to the hepatic veins level; under this point a mini-
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Fig. 1. Case 1- Contrast enhanced abdominal CT scan (axial): a. 
There is thrombus within the right renal vein; enlarged right kidney; 
b. Absence of IVC. White arrow from top to down: aorta, dilated 
hemyazigos vein, dilated intercostals vein
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mal collateral circulation is detected. The common iliac 
veins are not detected, while the external iliac veins have 
a normal diameter. In the retroperitoneum are seen few 
collateral veins, just in the left renal pelvis a richer venous 
plexus to the hemiazygos vein is discovered. The interverte-
bral and paravertebral veins are dilated. Portal, splenic and 
mesenteric veins have a normal caliber.

His follow-up revealed the disappearance of the right 
kidney. A DMSA renal scan demonstrated no right renal 
uptake and left renal uptake of approximately 99%.

After 2 ½ years, the patient still takes oral anticoagu-
lants, applies external elastic socking, and avoids throm-
botic risk factors.

Case 2
A previously healthy 12-year-old girl, the sister of the pre-
vious case, presented to the Emergency Department with 
a history of 72-hours pain in right abdominal flank and 
followed by lower limb pain. Physical exam revealed nor-
mal vital signs and important swelling to the right thigh. A 
right lower limb venous duplex ultrasound demonstrated 
acute DVT within common femoral veins to the 3rd distal 
external iliac vein. 

Angio-CT exam revealed the absence of the supra and 
infrarenal segment of IVC, the venous circulation being 
balanced by collateral circulation through lumbalis and 
paravertebral veins with prominently dilated veins: azy-
gos and hemiazygos. The angio-CT confirmed thrombus 
within right femoral vein to common and external iliac 
veins. The left kidney was hypoplastic with compensatory 
hypertrophied right kidney (Figure2). The adrenal glands 
have nodular calcifications.  

The anticoagulant with LMWH and antiplatelets 
therapy was started, but because the right thigh pain and 
swelling of the lower limb extended to the tibial and fibu-
lar veins the full-dose of LMWH was initiated with sig-
nificantly improved condition. Doppler ultrasound of the 
right lower limb demonstrated dilated common femoral 
veins with intraluminal echogenic mass which extend to 
posterior tibial veins, fibular veins; findings compatible 
with DVT.

She was discharged on this dose of LMWH for 1 month, 
than changed to long-term warfarin. The patient was ad-
vised to use fitted elastic stocking, and avoid thrombogenic 

risk factors. At 1 and 3-month follow-up evaluations, her 
right lower limb was mild swelled with normal Doppler 
flow of the veins.

In order to have an accurate diagnosis and to rule out 
the differential diagnosis we completed investigation with 
additional lab tests; in both cases leucocytosis with neu-
trophilia; elevated CRP, D-dimmer and fibrinogen levels 
were found. Complete blood count, basic metabolic panel, 
INR, prothrombin time, activated partial thromboplastin 
time, uric acid, LDH, electrolytes, liver function tests were 
all within the normal range.

No specific signs and symptoms related to a neoplasia, 
no lymph nodes enlargement, and hepatosplenomegaly 
have been observed in any case. Blood pressure was normal 
in both cases. 

Both patients were screened for inherited and acquired 
defects in blood coagulation around 8 weeks after acute 
phase. 

Antithrombin III, Protein C, Protein S, anti–factor II 
(prothrombin) antibodies, plasma homocysteine levels 
were in normal range (under LMWH treatment). Anticar-
diolipin IgM and IgG antibodies and antinuclear antibod-
ies were not detected. Tests for rheumatoid factor, anti-cy-
clic citrullinated peptide antibodies were also negative. The 
antiphospholipid syndrome was ruled out in both cases.

Also we performed genetic analysis to determine mu-
tations of factor V Leiden, prothrombin gene 20210A or 
methylene tetrahydrofolate reductase (MTHFR) C677T 
which consists of a C (cytosine) to T (thymine) transition 
at nucleotide 677 and leads to an alanine to valine substi-
tution. No anomalies were detected.

They have another sister (9 years old) which we investi-
gated but no anomalies were detected in this case.

Discussion
Embryogenesis of the IVC occurs during week 4–8 of ges-
tation and represents a complex process. The normal IVC 
consists of four segments: hepatic, suprarenal, renal, and 
infrarenal. The most common anomalies of IVC are du-
plication of IVC, left sided IVC, IVC continued with in-
trathoracic azygos vein, IVC agenesis, retro aortic left renal 
vein [6].There are controversies in the literature about the 
etiology of IVC abnormalities. Some authors suggest that 
thrombosis on the IVC during intrauterine or the perinatal 
period with obliteration and subsequent resorbtion is the 
origin of its disappearance, hence no embryologic abnor-
malities are seen [2,6-8]. 

The diagnosis on both cases was established with angio-
CT (the gold standard technique).

The association of IVC agenesia with other congenital 
anomalies, like kidney hypoplasia have already been de-
scribed [2].

In the study performed by Sagban et al anomaly for the 
right kidney was found in 6% of IVC agenesis cases while 
a hypoplastic left kidney was found in 2.7% respectively 
[9]. The atrophy of the previously normal kidney in our 1st 

Fig. 2. Case 2- Angio-CT (axial): a. left kidney (LK) hypoplasia with 
compensatory right kidney(RK) hypertrophy; collaterals; b. azygos 
and hemiazugos vein, absence of IVC
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case can be due to longstanding poor perfusion or recur-
rent silent thrombosis secondary to vascular malformation. 
In the 2nd case the renal hypoplasia was on left side, this 
being in contradiction with previous literature demon-
strating right renal hypoplasia in similar situation based 
on the embryologic combinations described by Gayer et 
al [10]. The combination of DVT with IVC agenesia and 
kidney abnormalities is known as “KILT” syndrome (kid-
ney anomaly, IVC anomaly, and leg thrombosis [11].

In case of IVC agenesia the collateral circulation devel-
ops before DVT but it is unable to assure the increased 
blood flow due to a major physical effort, thus producing 
venous stasis and clotting. There is a high risk of DVT 
recurrence because of inadequate venous return and conse-
quent venous stasis. In case of lumbar DVT back pain is a 
common finding [3].

There is no standard treatment approach established for 
patients with DVT because of IVC agenesia. DVT events 
are rare in pediatric patients. There is no specific guideline 
about DVT treatment in pediatrics. LMWH is the pre-
ferred treatment in children. 

Some authors recommend at least 6 months of antico-
agulant treatment while in most cases life-long anticoagu-
lation therapy is proposed even when thrombophilia inves-
tigation is negative in order to reduce the recurrence risk 
[1,3,7,8]. There are some reports of recurrence of throm-
bosis after discontinuation of the treatment [12]. The 
treatment was conducted according with clinical evolution 
and serial ultrasound aspects.

In situation of a young patient with DVT without any 
classical risk factor a complete investigation, including 
IVC imaging techniques, in order to rule out possible con-
genital venous anomalies is recommended [7]. Because of 
vascular abnormality anticoagulation therapy is necessary 
for life.

Therefore, patients with a diagnosed IVC anomaly 
should be advised against excessive exercise, prolonged im-
mobilization, smoking and oral contraceptive use [8].

Conclusion
When a teenager presents with unexplained venous throm-
bosis an underlying IVC anomaly should be considered as 
a differential diagnosis. In those patients found to have an 

IVC anomaly it is required to evaluate them for kidney 
abnormality.

To our knowledge this is the first report of a siblings 
affected by IVC and kidney abnormalities associated with 
thrombosis. In such family the imaging screening and ge-
netic counseling is highly recommended because of high 
morbidity risk.
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