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Abstract 
Inferior vena cava thrombosis is an under-recognized entity associated with 
significant morbidity and mortality. This is the reason why, although the 
diagnosis is challenging, a high index of suspicion is required. Regarding 
this condition, we present the case of a 63-year-old man who had repeatedly 
visited the emergency room suffering from abdominal and back pain and 
painful lower limb edema. After several tests, including magnetic resonance 
imaging (MRI), he was diagnosed to have agenesis of left renal vein and in-
ferior vena cava thrombosis, from hypercoagulable state secondary to An-
tiphospholipid Syndrome. He had anticoagulation treatment with low-mo- 
lecular-weight heparin with good subsequent evolution. This study sets out 
a descriptive retrospective study of fifty cases of inferior vena cava throm-
bosis diagnosed in a third-level hospital in the north of Spain over a 
ten-year period (2010-2018). The aim of this article is to identify the epi-
demiology, predisposing factors and symptoms that characterize this entity, 
in order to be able to achieve an early diagnosis that allows us to initiate 
immediate treatment, minimizing acute and chronic complications of this 
disease. 
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1. Introduction 

Inferior vena cava (IVC) thrombosis is a rare disease that may be underesti-
mated due to the lack of standardized methods for its detection and to the fact 
that it can be clinically silent. Lifetime incidence for deep vein thrombosis is 
0.1% and around 4% - 15% of these cases will develop IVC [1] [2]. The impor-
tance of these data lies in these two facts; the high morbidity associated to this 
condition, with complications such as post thrombotic syndrome or pulmonary 
embolism [3] [4] [5], and the double mortality rate of IVC thrombosis compared 
to isolated lower limb deep vein thrombosis. 

This great impact on patient’s life outlines the importance of this condition. In 
this review we outline etiology, symptoms, treatment, prognosis and other fac-
tors such as epidemiology of IVC thrombosis in fifty cases diagnosed in a 
third-level hospital in the north of Spain from 2010 to 2018. 

2. Case Report 

A 63-year-old man who had repeatedly visited the emergency room for 2 
months suffers from abdominal and back pain as well as lower limb paresthesias 
and painful leg swelling. Regarding his medical records, he was a smoker diag-
nosed of hypertension and stage 3 chronic kidney disease. 

He was admitted to the hospital due to the persistence of the symptoms. La-
boratory tests revealed creatinine 1.69 mg/dL, PCR 9.2 mg/dL and VSG 55 mm. 
Clinical examination confirmed painful bilateral lower limb edema. 

Lower limb Doppler ultrasound was performed and deep vein dilatation was 
demonstrated without evidence of thrombosis. Bearing in mind that the patient 
was allergic to iodine contrast and had chronic kidney disease, a basal compute-
rized tomography (CT) was performed revealing agenesis of left renal vein and in-
direct signs of thrombosis such as swelling of abdominal adipose tissue [Figure 1]. 

We completed imaging study with magnetic resonance imaging (MRI) in 
which agenesis of left renal vein and extensive inferior vena cava thrombosis up 

 

 
Figure 1. Oval image well defined adjacent to retroperitoneal vessels of 4 cm wide sur-
rounded by swelling of abdominal adipose tissue. 
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to right renal vein and bilateral iliac vein thrombosis were confirmed [Figure 2]. 
Further tests were performed, and the patient was diagnosed of a hypercoa-

gulable state secondary to antiphospholipid syndrome. 
Conservative treatment with low-molecular-weight heparin was initiated and 

after 10 days of hospitalization and appropriate progress, he was discharged. 
During follow up, the patient remains stable and continues anticoagulation treat-
ment with vitamin K antagonist. 

3. Methods 

This article displays a descriptive retrospective study of cases of inferior vena 
cava thrombosis, diagnosticated over a period of 10 years in a third level hospit-
al, from January 2010 to August 2018. 

The patient’s data were analyzed based on epidemiologic features, location of 
thrombosis, predisposing factors, clinical features, diagnostic techniques, treat-
ment and complications due to thrombosis and those related to therapeutic an-
ticoagulation. The analytic tool used was SPSS v.14.0. 

The patients younger than 18 years old and those cases in which there was no 
evidence of inferior vena cava thrombosis in their medical record were excluded 
from the analysis. 

4. Results 

From 90 potentially relevant cases identified at the beginning, 40 of them met 
exclusion criteria so were ruled out. Finally, 50 cases were included for the anal-
ysis. Main results are summarized in Table 1. 

The sample used for this work included 50 patients with an average age of 65.3 
years ranging from 20 to 88 years. There was equal gender distribution, with fe-
male-male sex ratio 1:1 [Table 1]. 

 

 
Figure 2. Coronal images of inferior cava & iliac vein thrombosis; T1 sequency MRI 
(left), T2 sequency MRI (right). 
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Table 1. Epidemiologic characteristics; risk factors; onset symptoms; imaging techniques; 
and complications during follow up. 

Epidemiologic characteristics 

Male 25 (50%) 
Female 25 (50%) 

Mean age 65.3 
Ranging: 20 to 88 

Risk factors  

Malignancy Total of 37 (74%) 
Kidney cancer (36% right; 8% left); Pancreas (8%); Ovary 
(8%); Colorectal (8%); Hepatocellular (6%); No Hodgkin’s 

lymphoma (6%); Others (20%). 

Smoking habit Smoker 7 (14%); Ex smoker 9 (18%); Non-smoker 34 (68%) 

Hormonal disturbance Oral Contraceptives 1 (2%); Pregnancy 1 (2%) 

Prolonged immobilization 3 (6%) 

Major general surgery 5 (10%) 

Abdominal trauma 1 (2%) 

Percutaneous intervention 3 (6%) 

Vascular anatomical variants 2 (4%) 

Intravascular devices 5 (10%) 

Budd Chiari 0 (0%) 

Thrombophilic syndromes 2 (4%) 

History of venous thromboembolism 4 (8%) 

Onset symptoms  

Asymptomatic onset 22 (44%) 

Symptomatic onset 28 (56%) 
Deep vein thrombosis (14%); Lower limb swelling (22%); 
Lower limb pain (20%); Abdominal pain (32%); Back pain 

(28%); Pulmonary embolism (6%); Phlegmasia cerulean 
dolens (2%). 

Imaging technique  

Nuclear magnetic resonance 2 (4%) 

Computerized axial tomography 42 (84%) 

Doppler ultrasound 13 (26%) 

Complications derived from anticoagulation 

Deep vein thrombosis 2 (4%). 

Pulmonary embolism 3 (6%) 

Glomerular filtration rate decrease 9 (18%) 

Death None 

Complications derived from IVC Thrombosis 

Bleeding 2 (4%). 

Thrombopenia None 

Death None 

Death secondary to underlying disease 33 (66%) 

DVT = Deep Vein Thrombosis, IVC = Inferior Vena Cava, Immobilization, Mayor General Surgery, Ab-
dominal trauma or Percutaneous intervention < 1 month. 
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Isolated IVC thrombosis was found in 20% of all cases. The most frequent lo-
cation was inferior vena cava including iliac vein thrombosis (38%); followed by 
inferior vena cava including renal vein thrombosis (26%). Left renal vein in-
volvement was more frequent (16%), than right renal vein thrombosis (8%). 
There was one case of bilateral renal vein thrombosis (2%). In one case pulmo-
nary embolism was the first clinical manifestation (2%). 

Risk factors, symptoms and diagnostic imaging techniques are summarized in 
Table 1. 

The strongest predisposing factor for IVC thrombosis was malignancy. In fact, 
74% also had concomitant malignancy at the time of the thrombosis. In 68% of 
the cases the diagnosis of both (IVC thrombosis and cancer) was synchronic, so 
only 6% had been treated with antitumoral therapy. Among all malignancies, 
renal cell carcinoma was the most prevalent tumor (36% were right renal carci-
noma; and 8% were left renal carcinoma). 

A total of 22 cases were asymptomatic at the time of the diagnosis (44%). On 
the rest, the most common onset symptoms were lower limb pain and swelling, 
abdominal pain and low back pain [Table 1]. 

Regarding treatment, 41 patients (82%) initiated anticoagulation with low- 
molecular-weight heparin. A total of 24 patients continued this treatment (48%) 
and 17 (34%) switched to anti-vitamin K drugs. No patient received a direct- 
acting anticoagulant agent. Treatment duration was less than 6 months in 17 pa-
tients (34%) and 24 patients (48%) received anticoagulation for over 6 months. 

Side effects in relation to either thrombosis or anticoagulation therapy are 
both summarize in Table 1. 

5. Discussion 

Risk factors 
The etiology of Inferior vena cava thrombosis can be either congenital or ac-

quired. 
In one hand, one of the causes of congenital IVC thrombosis is vascular ana-

tomical variants. In general population the prevalence is 0.5% - 1%, especially in 
men in their 30 s and 40 s [3] [6]. Regarding the case of study, our patient was 
diagnosed of agenesis of left renal vein at the time of the thrombosis. In our se-
ries, two of the cases reviewed suffered from vascular anatomical variants (double 
right renal vein and independent suprarenal cava vein with an anomalous drai-
nage). These data correspond to the 4% of all cases in our analysis, which 
doubles the prevalence reported in the general population. 

On the other hand, acquired IVC thrombosis can be caused by spontaneous 
thrombosis, by external compression, by malignancy or due to pathological 
changes in the vessel’s wall [3]. 

In relation to malignancy, as reported in medical literature, there is a procoa-
gulant state induced by the tumor itself and by most of antitumoral treatments. 
In fact, in our analysis, suffering from an active tumor is the strongest predis-
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posing factor for developing inferior vena cava thrombosis, kidney cancer being 
the most prevalent tumor. In addition, we reported that right side renal carci-
noma is more prevalent than left sided (36% and 8% respectively). 

Another procoagulable state, and therefore risk factor for IVC thrombosis, are 
thrombophilias. Antiphospholipid Syndrome was the hypercoagulable state that 
induced IVC in our case of study. Regarding our analysis, two patients (4% of all 
cases) had an associated thrombophilic syndrome; in one case it was antiphos-
pholipid syndrome and in the other one it was prothrombin 20210A gene muta-
tion. 

Smoking is also a well-known prothrombotic factor [3] [5]. In our analysis, 
32% of all patients were smokers or ex-smokers. 

Interventional procedures, abdominal surgery, abdominal trauma and pro-
longed immobilization belong to the list of acquired risk factors for thrombosis 
associated with inferior vena cava thrombosis. At least one of the previously 
listed was reported in the 20% of the patients in our analysis. 

Placement of intravascular foreign bodies is also a predisposing factor for 
thrombosis [3]. About 10% of all the patients from our review carried an intra-
vascular device (three IVC filters, one ECMO and one femoral vein catheteriza-
tion). 

The prevalence of previous deep vein thrombosis treated with anticoagulation 
therapy in our analysis was up to 8%. 

Symptoms 
In relation to the clinical onset, as it is reported in medical literature, it can 

range from asymptomatic to hemodynamic instability [3] [7] [8]. In our analy-
sis, 44% of all patients were asymptomatic and diagnosis was incidentally. In 
symptomatic cases, most frequent clinical manifestations were leg swelling (22%), 
lower limb pain (20%), low back pain (20%) and abdominal pain (32%). In 6% 
of all cases pulmonary embolism was the first clinical manifestation. 

One case of phlegmasia cerulean dolens was reported. This severe condition is 
associated with cyanosis and high risk of venous gangrene and limb amputation 
[9] [10]. 

Diagnosis 
Due to the lack of and non-specific clinical manifestations and insidious on-

set, diagnosis of IVC thrombosis is based on imaging techniques. Doppler ultra-
sound is recommended in patients with lower extremity symptoms. However, 
thrombus in infrarenal cava can be difficult to identify. The best diagnostic 
choice to accurately assess the presence, size and location of IVC thrombosis is 
CT or MRI, both using intravenous contrast [11]. 

Considering both techniques; on one hand, CT is quicker, non-invasive and 
can accurately diagnose and assess extension of thrombosis as well as any asso-
ciated local abnormalities. On the other hand, MRI avoids radiation and pro-
vides more accurate definition of thrombus. However, cost, accessibility and risk 
of nephrogenic systemic fibrosis when gadolinium use, makes CT the most pop-
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ular non-invasive imaging tool in the medical literature and therefore the tech-
nique of choice for diagnosis. 

In our analysis 84% of all 50 cases were diagnosed by CT, Doppler ultrasound 
was performed in 14% and only 4% of cases where diagnosed by MRI. CT was 
the technique of choice probably due to its accessibility. 

Treatment 
Goals of treatment are minimizing mortality, sequelae such as pulmonary 

embolism, risk of recurrence and thrombus persistence, preventing chronic epi-
sodes [10]. 

Few data are reported in medical literature, but anticoagulation therapy seems 
to be the best choice even though the optimal therapeutic strategy remains un-
clear. Other therapies, such as endovascular treatment or catheter-directed treat-
ment, should be considered in the case of acute presentation (<14 days) or high 
risk of bleeding [3] [5] [7] [10]. 

Just as it is reported in the medical literature, our analysis showed that a large 
proportion (80%) of the patients we reviewed initiated anticoagulant therapy 
with a low molecular weight heparin. More patients remained on treatment with 
these agents that were switched to an antivitamin K drug, due to the large num-
ber of cases with active tumors. In accordance with the lack of published expe-
rience with direct-acting anticoagulant agents, none of the patients in our series 
was treated with one of these drugs. 

Length of treatment seems to have been driven by associated conditions and 
malignancy-related survival. No conclusion or recommendation can be ex-
tracted from our experience or from what has been published. 

Due to the high risk of bleeding, surgical thrombectomy was performed in 6% 
of all cases with favorable outcome. 

Only 12% among all patients did not receive any treatment: three (6%) be-
cause thrombosis was partial, one (2%) due to extremely high risk of bleeding, 
and two (4%) because palliative management was decided. 

In relation to anticoagulation therapy complications, in our analysis, 4% of all 
cases developed bleeding in relation to anticoagulation therapy. None of them 
was fatal and both patients had previous history of bleeding. No thrombocyto-
penia was reported. Summing up, it seems that anticoagulation is a safe treat-
ment in inferior vena cava thrombosis. 

Finally, in our analysis the main cause of death was secondary to the patient’s 
underlying disease (66%), mainly oncological. None among all the patients died 
directly as a consequence of IVC thrombosis. 

6. Conclusions 

Malignancy seems to be the predisposing condition most strongly associated 
with inferior vena cava thrombosis, although it is also related with anatomic 
vascular variants and prothrombotic risk factors. 

Signs and symptoms range from asymptomatic to cardiovascular collapse. Pain-
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ful lower limb swelling, abdominal pain and lower back pain are suggestive of 
IVC thrombosis. 

Due to the lack of and non-specific clinical manifestations and insidious on-
set, diagnosis of IVC thrombosis is based on imaging techniques. Computerized 
axial tomography or magnetic resonance is useful for diagnosis, but compute-
rized axial tomography is preferred probably because of its accessibility. Doppler 
ultrasound should be used as screening test in case of lower limb symptoms 
(swelling, pain). 

Treatment is adapted to each case and can range from anticoagulation and 
lower limb compression to invasive treatments. In our analysis, anticoagulation 
with low-molecular-weight heparin was the most used treatment, bearing in 
mind that most of the cases were in relation to malignancy. No patient was 
treated with a direct-acting anticoagulant agent. Treatment duration was varied 
and very influenced by the underlying diseases and their survival. 

Prognosis is mainly determined by etiology. Very few complications were re-
ported in relation to anticoagulation treatment. 

Further additional investigatory studies are needed in order to identify any 
better potential treatment. 
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