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SUMMARY
The development of deep vein thrombosis (DVT) is 
influenced by a myriad of risk factors which are seen 
across a wide spectrum of healthcare settings. We 
present a previously fit and well male in his early 40s 
with extensive bilateral lower limb DVT associated with 
total inferior vena cava (IVC) agenesis. The diagnosis 
was made with contrast- enhanced CT imaging of the 
abdomen and pelvis. With no demonstrable subhepatic 
IVC, the majority of the venous drainage was via large 
azygous veins and distended collateral vessels. Lifelong 
anticoagulation was advised by both haematology 
and vascular surgery teams. IVC agenesis represents a 
very rare and largely unknown clinical entity within the 
medical community with currently no firmly established 
pathogenesis, guideline for future VTE prophylaxis or 
standardised follow- up strategy.

BACKGROUND
The assessment and management of deep vein 
thrombosis (DVT) is seen in a variety of primary 
and secondary care settings. With an annual inci-
dence of 1–2 per 1000 in the general population of 
the UK, virtually all clinicians can expect to see this 
condition in their practice. A variety of risk factors 
contribute to the formation of a venous thrombus 
which adhere to the Virchow’s triad principle of 
clot formation.1 Since the presence of a DVT can 
lead to the sequelae of pulmonary embolism (PE), a 
potentially life- threatening migration of thrombus 
from the clot formation site to the pulmonary 
arteries via the right heart, prompt identification 
and treatment is paramount to improve outcomes 
for patients. The initiation of oral anticoagulation 
therapy represents the cornerstone of DVT manage-
ment, with follow- up arrangements to investigate 
for the presence of important underlying condi-
tions, including malignancy, thrombophilia and 
genetic risk factors.

CASE PRESENTATION
A man in his early 40s presented to his general 
practitioner with a 2- week history of bilateral leg 
pain and swelling, along with lower back pain. 
The initial symptoms were described as an intense 
‘sciatica- like’ shooting pain down the left leg 
which occurred at rest. This event lasted approxi-
mately 30 min with a ‘10/10’ severity, followed by 
a spontaneous gradual improvement in discomfort. 
The pain became a dull ache which was reported 
to reside at the lower back radiating to both legs. 
Over the following days, the patient noticed a 
gradual swelling in both lower limbs, describing 

both calves and eventually thighs as feeling tight, 
reducing mobility significantly. The patient denied 
any recent significant trauma or prolonged period 
of immobility, although he did report a reduction in 
his outdoor exercise frequency due to the pandemic 
social isolation restrictions. The patient was other-
wise fit and well, having never suffered any serious 
medical illness in the past and was not taking any 
regular medication. The only history of note was 
the presence of varicose veins in both lower limbs 
which had been present from his teenage years, for 
which he had taken to wearing compression stock-
ings in the past. He denied any chest pain, shortness 
of breath, cough or haemoptysis.

On presenting to his general practitioner, it was 
found on examination that this male had gross 
bilateral pitting oedema to his thighs with super-
ficial vessels noted and tenderness along the poste-
rior aspect of both thighs. The legs did not visually 
appear erythematous on examination and no visible 
signs of bruising or trauma were apparent. The 
remainder of his physical examination was normal, 
with no features suggestive of infection or vasculitis 
present. A pretest clinical probability Well’s score 
for this male’s presentation was 3, placing him at 
high risk of a DVT.

INVESTIGATIONS
Routine bloods demonstrated a new normocytic 
anaemia with a significant iron deficiency and a 
mild derangement of his clotting time. A raised C 
reactive protein level and ferritin level was also 
observed (table 1). Doppler ultrasound scanning 
was unable to compress or demonstrate flow in 
either common femoral vein, which was attempted 
using two separate machines (see figure 1). The 
appearances were suggestive of bilateral DVTs, 
with no discernible upper limit demonstrated. 
In addition, the inferior vena cava (IVC) could 
not be visualised. A chest X- ray was reported as 
having normal lung fields with a normal cardiac 
silhouette.

A contrast- enhanced CT scan of the abdomen and 
pelvis was performed on the same day of the ultra-
sound scan to assess the extent of the thrombotic 
disease and to investigate for underlying malig-
nancy. The study demonstrated marked throm-
bosis of both superficial, common femoral and iliac 
veins (figures 2 and 3). Furthermore, there was no 
demonstrable subhepatic IVC, with the majority of 
venous drainage to the heart seemingly provided by 
dilated azygous veins (see figure 4). A solitary low 
density focal lesion was noted on the liver capsule, 
which is likely to be a simple cyst or haemangioma.
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DIFFERENTIAL DIAGNOSIS
The diagnosis of chronic IVC occlusion was considered as an 
alternative diagnosis given the original CT findings. However, 
on specialist radiology consultant review of the images, the lack 
of any demonstrable thrombus superior to the iliac veins along 
with the well- developed azygous collateral venous drainage were 
characteristic of a diagnosis of IVC agenesis (IVCA).

TREATMENT
Given the man’s high pretreatment clinical risk score, apixaban 
had been initiated by his general practitioner 2 days prior to the 
doppler ultrasound scan appointment. Following the result of 
the CT scan, a discussion with the haematology team advised 
continuing the apixaban treatment indefinitely.

OUTCOME AND FOLLOW-UP
The patient was discharged from hospital with apixaban 
following inpatient medical review. A review of the case details 

and CT images by the local vascular surgery multidisciplinary 
team agreed with the diagnosis and management plan and 
advised further review if the patient developed phlegmasia. A 
gastroenterology referral was arranged to follow up the finding 
of normocytic anaemia associated with iron deficiency and 
venous thromboembolism in order to rule out a gastrointestinal 
tract malignancy as a source of blood loss.

A follow- up CT study of the abdomen and pelvis at 3 months 
demonstrated complete resolution of the iliac vein thromboses, 

Table 1 Initial blood test results on admission

Test Result Normal values

Haemoglobin (g/L) 110 130–180

White cell count (×109/L) 8.7 4.0–11.0

Platelet count (×109/L) 566 150–400

Haematocrit (L/L) 0.34 0.40–0.52

Mean cell volume 90 80–100

Neutrophil count (×109/L) 5.4 1.7–7.5

Lymphocyte count (×109/L) 2.0 1.0–4.5

Prothrombin time (seconds) 11.1 9.0–12.5

APTT (seconds) 21.9 22.1–30.9

Clauss fibrinogen level (g/L) 6.1 2.0–4.0

Urea and electrolytes All results within normal ranges

Liver function tests All results within normal ranges

C reactive protein (mg/L) 111 <5

Ferritin (ug/L) 1142 15–300

Transferrin (g/L) 1.9 2.0–4.0

Transferrin saturations 10.5% 20%–50%

Iron (umol/L) 5 10–30

Vitamin B
12

 (ng/L) 181 200–900

Folate (ug/L) 12.6 >3

Figure 1 Ultrasound scan image of right femoral vessels: common 
femoral vein is distended by thrombus and there is absent Doppler flow; 
normal femoral artery doppler flow. DVT, deep vein thrombosis.

Figure 2 Coronal CT image of the abdomen and pelvis. The white 
arrows indicate thrombosed iliac veins, the red arrows indicate multiple 
distended collateral veins.

Figure 3 Axial CT images of the abdomen and pelvis. The white 
arrows indicate thrombosed iliac veins.
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with no demonstrable IVC structure visible. The images were 
reviewed by an interventional vascular radiology consultant, 
who confirmed the diagnosis of IVCA with no additional assess-
ments or treatments advised. During a follow- up discussion 
6 months after his presentation, the patient reported a complete 
resolution of his lower limb oedema and a return to his normal 
levels of physical activity.

DISCUSSION
The occurrence of major structural abnormalities of the deep 
venous system are widely described, with an estimated preva-
lence of around 0.5% within the general population.2 As the 
largest venous structure within the body, the embryogenesis of 
the IVC arises from a number of vessels within the supracardinal 
system, which begins development between 6th and 8th week of 
gestation.3 From cranial to caudal, the anastomosis and regres-
sion of the subcardinal, supracardinal and posterior cardinal 
veins form the subhepatic IVC. Congenital variations of the adult 
IVC structure were first described over two centuries ago, with 
a number of variant structures described.4 Examples of signifi-
cant IVC anatomical variations include left- sided IVC, double 
IVC and absence of the IVC, either partial or complete. Exam-
ples of partial absence of the IVC are theorised to be the failure 
of one segment of the primitive IVC to connect with another; 
examples include absence of hepatic IVC (or azygous continu-
ation of IVC) and absence of the infrarenal IVC, implying fail-
ures in development between subcardinal- hepatic vein and the 
posterior cardinal- supracardinal vein anastomoses, respectively.5 
Given the significant variations possible from the normal adult 
structure, congenital deviations of IVC structure can present 
significant challenges for many clinical, diagnostic and surgical 
procedures.

Congenital absence of the entire IVC represents a particularly 
peculiar phenomenon. Given its embryological origin, a failure 
in formation of the entire IVC implies agenesis and failure in 
anastomosis of several venous structures. The exact pathological 

mechanism by which multiple venous systems fail to form the 
single largest vein within the body is unknown. IVCA is histori-
cally quoted to have an annual incidence of as low as 0.0005% 
within the general population, with accurate estimations lacking 
due to the largely asymptomatic nature of the condition.6 While 
its presence within the general population is unclear, it has been 
largely observed in patients who present with DVT as an inci-
dental finding, particularly in young adults. Anatomical venous 
anomalies are well known to be associated with the development 
of DVT, with around 5%–6.7% of patients between 20 and 40 
years of age presenting with DVT observed as having some form 
of structural abnormality of the IVC.2 This represents a 10- fold 
increase in the estimated prevalence of IVC abnormalities in the 
general population. Furthermore, the presence of bilateral limb 

Figure 4 Illustration of proposed venous drainage observed in this 
case report, with key vessels highlighted. The broken blue line indicates 
the typical location of the inferior vena cava, which is not visible in this 
case. (Created by GJW with Biorender.com).

Patient’s perspective

‘Before all the changes with the Coronavirus Lockdown, I was 
a fairly active person. I had a structured daily exercise routine 
which involved regularly walking every morning with the dog, 
getting ready for work, and cycling 25 miles on most weekends. 
Recent changes in my daily routine: working from home, walking 
less each day, has led me to be more sedentary than usual.’

‘Before all of this, I’ve never had any problems with my health, 
no issues with clots or leg swelling. I had a large varicose vein 
in my right leg removed a number of years ago for aesthetic and 
comfort reasons, with some smaller ones present in both legs 
since my teenage years.’

‘I initially had some lower back pain and lower abdominal 
pain, which I tried to walk off with the dog, but it never seemed 
to go away. A few days later I felt an almighty shooting pain 
down my back to my left leg, which felt like a massive spasm 
that I thought was a muscle pain or sciatica. That episode lasted 
for a full week, by which time both my legs started swelling up 
to the top of my thighs towards my groin and I went to see my 
doctor.’

‘It’s still a complete shock, I can’t believe that I have this 
condition. I’ve never felt like I’ve had any issues with my body, 
especially that a major part of my body seems to be missing! I 
really didn’t know how this would affect the rest of my life, or 
what I would or wouldn’t be able to do. I didn’t really know how 
to process the news, as I didn’t know something like this could 
happen.’

‘I’ve been doing far more reading on clots in the body, 
which I’ve taken a great interest in how it affects the body. 
I appreciate that I could be on tablets for the rest of my life 
because of this. My friend, who is a physiotherapist, couldn’t 
understand how I could develop this double leg swelling out of 
the blue. She identified it could be a potential clot and to see 
my GP immediately. My family and people from my work have 
been really shocked, finding out that a major vein in my body is 
missing. Since taking the Apixaban, it took around 5 days to start 
feeling a benefit. It feels like I’m getting back to normal, with my 
right leg practically back to normal. It’s still taking time to get 
back to normal after a few weeks, but I feel lucky that things are 
improving and that within 3 months I’m hoping to be back to my 
usual routine.’

‘I’d like to thank everyone for my treatment, for reacting 
quickly to my condition and arranging all the scans so well. 
I didn’t think all this could still happen so well during the 
lockdown, and I’m grateful for all the care from across all the 
different teams.’
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DVT within this cohort was also observed in 35.4%–62.5% of 
patients, compared with up to 8.6% of all acute DVT presen-
tations.7 Therefore, while there are unanswered questions 
regarding the pathogenesis and true prevalence within the 
general population, the association of congenital IVC anomalies 
within younger patients presenting with bilateral DVT requires 
significant consideration, particularly in the follow- up investiga-
tions for underlying risk factors.

The management of patients with IVCA represents a signif-
icant challenge to clinicians. The reported diagnosis of the 
condition in the literature frequently describes previously fit 
and healthy individuals with no other recognisable risk factors 
for DVT who present with extensive lower limb venous throm-
boembolism, making early identification of the condition chal-
lenging.8 In one case, a military serviceman presenting with a 
lower limb DVT was subsequently diagnosed with IVCA, who 
presumably underwent multiple medical and fitness exam-
inations with no concerns raised prior to their presentation.9 
Due to the sporadic incidence of the condition being reported 
within case reports and case series, there is currently no well- 
established guidelines or recommendations on the optimal diag-
nostic criteria or management of these patients. The diagnosis 
of IVCA is usually made incidentally during follow- up inves-
tigations for DVT, with the possibility for MR venography or 
diagnostic angiography to further confirm the anatomical vari-
ation. Patients have been successfully managed with a variety of 
initial anticoagulation strategies, including intravenous unfrac-
tionated heparin, oral anticoagulation (either with warfarin or 
direct oral anticoagulants), thrombolysis and catheter- guided 
thrombolysis.8–12 Despite the variation in initial anticoagulation 
strategy, there is general agreement that lifelong anticoagulation 
is advised in these patients. Long- term outcomes in the above 
case reports have not reported a significant recurrence rate of 
DVT while taking long- term anticoagulation. Surgical recon-
struction of an IVCA has been reported, although this was in a 
case where the presenting complaint was recurring venous ulcer-
ation rather than thromboembolic disease.13 A final consider-
ation is the development of PE, the potentially fatal evolution of 
DVT. Despite the extensive and often bilateral nature of throm-
botic disease observed in this cohort, the rate of concurrent PE 
has been reported at 9.7%, compared with 56%–61% of all 
presentations of DVT.14 15 A potential theory offered to explain 
this phenomenon is the relatively smaller diameter azygous veins 

which act as filters for larger embolisms. Given the rarity of total 
IVCA, a prolonged multicentre study would likely be needed to 
provide further evidence as to the optimal approach to patient 
management.
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Learning points

 ► Congenital inferior vena cava abnormalities represent a rare 
and highly significant risk factor for the development of deep 
vein thrombosis (DVT), particularly in younger patients.

 ► Unprovoked DVT requires thorough consideration and 
investigations for subtle underlying conditions.

 ► A multidisciplinary approach with haematology and vascular 
surgery services is required to ensure that the assessment 
and management of patients with rare venous malformations 
is balanced with the best available evidence and clinical 
expertise.
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