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1 | INTRODUCTION

Venous thromboembolism (VTE) is the third most fre-
quent cause of cardiovascular mortality. This condition
mostly occurs in the presence of risk factors that can be
acquired or congenital.' Deep vein thrombosis (DVT) has
an incidence as low as 1 per 10,000 in younger patient
groups whereas, in the general population, the incidence
rate is 1 per 1000.> A recent study demonstrates that DVT
has an incidence rate of 7.4% (95% CI: 3.2%-16.2%) among
patients with COVID-19, who did not require admission
in the intensive care unit (ICU).> Absence of inferior vena
cava (AIVC) accounts for up to 5% of cases among young
adults with unprovoked DVT.** Indeed, the presence of
other risk factors, like COVID-19, probably increases the
incidence of DVT in AIVC.® Although COVID-19 is a
major cause for VTE during the global pandemic, we must

patients should raise suspicion over pro-thrombotic conditions and venous ana-
tomical abnormalities, even in the presence of other precipitating factors, such
as viral infection. The authors present a 33-year-old man with bilateral DVT and
absence of inferior vena cava (AIVC), who also had concurrent COVID-19, and
discuss the management of this patient.

absence of inferior vena cava, anticoagulants, deep vein thrombosis, inferior vena cava
agenesis, inferior vena cava atresia

consider other risk factors. Young adult male patients
with bilateral DVTs point to the diagnosis of anatomical
abnormalities. Herein, we present a case with AIVC and
bilateral DVT who also had concurrent severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) infection.

2 | CASE PRESENTATION

A 33-year-old man was referred to our tertiary center, with
a history of extensive bilateral DVT 6weeks ago during
admission in another center. At that time, he had mild to
moderate COVID-19 with a positive PCR test and O, satura-
tion levels >94% in the room air. However, because of con-
current COVID-19 infection, he was discharged from that
center on Rivaroxaban 15mg q12hours. Two days after, he
was re-admitted to the same hospital due to severe pain and
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cyanosis of both lower extremities. This time, he received
low-molecular-weight heparin (LMWH) and warfarin for
anticoagulation and prevention of thrombosis recurrence.
LMWH had been prescribed within the therapeutic dose of
40mg daily. Warfarin was also prescribed within therapeu-
tic dose after proper bridging period with LMWH and had
been continued with an INR between 2.0 and 3.0.

After admission to our center, on the initial examina-
tion, vital signs were stable and lower extremity pulses
were normal. No sign of phlegmasia was noted. He had
complaints of pain in both his legs but no significant
edema. At this time, because of subacute course of the
disease (more than 14 days), he was no longer a candidate
for thrombolytic therapy.

From the risk factors of DVT, he only has a history of
COVID-19, as an inflammatory condition, but did not
mention any recent immobilizations, trauma, long-range
flights, use of anabolic steroids, chest pain, or shortness
of breath. There was no evident history of any thrombotic
events (DVT, PTE) in other family members. He reported
no use of alcohol, tobacco, and recreational drugs.

2.1 | Investigations

On his admission, we asked for a SARS-CoV-2 PCR test
which came back negative. Prolonged activated partial
thromboplastin time (aPTT = 49.8 s) and increased inter-
national normalized ratio (INR = 2.02) can be explained
in the setting of rivaroxaban intake. The liver aminotrans-
ferases (ALT = 1581U/L [Normal range: up to 41IU/L in
males] and AST = 1131U/L [Normal range: up to 40IU/L
in males]) were also increased. We assessed the patient
for other possible causes of early DVT and thrombophilia
states such as Lupus anticoagulant, anti-Cardiolipin, anti-
B2-glycoprotein, anti-thrombin III, and Factor V Leiden
which all became negative.

There was no imaging available from the first episode of
DVT in 6 weeks ago. However, this time, two Color Doppler
Ultrasound studies were performed for the patient: one in
a local hospital and the other in our center. Both of them
showed that external iliac, common femoral, femoral, and
popliteal veins were occluded with thrombus in the right
leg suggestive of acute obstructive DVT. The left common
femoral and proximal part of deep femoral and femoral
veins were patent and without thrombosis. However, the
distal segment of the left femoral vein and popliteal vein
were occluded with thrombosis (acute DVT). Thrombi
also existed in the left external Iliac vein and IVC, which
extends up to the liver. Intrahepatic veins and intrahepatic
IVC have a normal appearance. Moreover, transthoracic
echocardiography showed no evidence of thrombosis in
the supra-hepatic segment of IVC.
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FIGURE 1 Axial CT delayed phase images, recent thrombosis
in both common iliac veins (arrows)

We decided to perform CT venography to determine
the extent of venous system involvement and also its anat-
omy. Figure 1 shows thrombi in both common iliac veins,
both external iliac veins, and right femoral vein. After con-
vergence of common iliac veins, there is no developed IVC
thereafter. In Figure 2, there are dilated collateral veins
in the hilum of the kidneys with drainage into the azygos
vein which is, also, dilated. Furthermore, the suprarenal
IVC is not visualized in Figure 3. Findings are suggestive
of azygos continuation of IVC with absent infrarenal seg-
ment. Also, there was no evidence for pulmonary embo-
lism in the CT pulmonary angiography.

2.2 | Treatment and follow-up

The patient discharged on indefinite coagulation with
warfarin after the international normalized ratio was
within the therapeutic range between 2.0 and 3.0. In ad-
dition, compression stockings were prescribed for him. A
three-month follow-up visit was planned to re-evaluate
the patient's clinical condition, coagulation panel and to
adjust the anticoagulation dosage. After that, if his clinical
status is satisfactory, we will consider longer intervals for
the next re-evaluations.

3 | DISCUSSION

Although most patients with AIVC are asymptomatic, the
most common presentation is DVT of the lower extremi-
ties. This can cause up to 5% of unprovoked DVTs in young
adults.*® Here, we presented a 33-year-old man who was
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FIGURE 2 Coronal maximum intensity projection computed
tomography image shows dilated azygos vein (arrow) in right side
of vertebral column and multiple venous collaterals in hilum of
kidneys (asterisks)

FIGURE 3 Coronal oblique reconstruction, disruption of the
suprarenal and hepatic part of the IVC (dashed lines)

referred to our tertiary center’ with proximal DVT in both
lower extremities and the absence of the infra-hepatic seg-
ment of IVC, in whom a trial of rivaroxaban failed.

About 15-60 different types of IVC variations and ab-
normalities have been reported, but only certain IVC ab-
normalities are of clinical significance. These variations
can cause hemorrhagic events in retroperitoneal surger-
ies and thromboembolic events.** AIVC is one of the less
frequent entities, with an incidence rate between 0.0005
and 1% in the general population.'® In some cases, AIVC
is associated with other congenital abnormalities.'* Our
patient did not have any evidence of other congenital
abnormalities.

. 30f6
Clinical Case Reports —Wl LEY

There are two hypotheses about the etiology of AIVC.
One suggests that the IVC did not develop during embryo-
genesis, either partially or completely. However, the other
hypothesis discusses the possibility of early intrauterine or
neonatal thrombosis of IVC that led to its regression.'*'*

To facilitate the drainage of venous blood from the
lower parts of the body, collateral venous systems enlarge.
The collaterals are subdivided into four main pathways:
deep (azygos and hemi-azygos), superficial (epigas-
tric veins), portal and median (gonadal veins and pelvic
plexus).”” In high output states, such as vigorous exercise
or systemic inflammation with infections, these collat-
eral veins may not provide enough blood flow, and some
degrees of blood stasis happens. The consequent venous
stasis may lead to DVT in the lower extremities. In our
case, absent infrarenal segment of IVC is compensated by
deep collateral pathway in the form of azygos vein contin-
uation and by median pathways in the form of tortuous
veins near the hilum of the kidneys. A similar pattern of
collateral pathways is reported in another study."®

Thromboembolic events are one of the most frequent
complications of COVID-19 and DVT occurs in about 7.4%
of non-ICU patients.”> A study in Mexico showed that at
presentation, up to 94% of patients with severe COVID-19
pneumonia and even 35% of patients with mild COVID-19
pneumonia had marked levels of inflammatory and throm-
botic biomarkers such as D-dimer (>500ng/ml). Even after
1month, D-dimer remained elevated in the majority of
severe cases.!” Furthermore, the hypercoagulable state fol-
lowed by COVID-19 may increase the probability of throm-
boembolic events in individuals with preexisting risk factors
for VTE. Thus, it would be of benefit to screen thrombotic
and inflammatory biomarkers like D-dimer and fibrinogen
in patients with risk factors for VTE to predict thrombotic
risks. In our case, COVID-19 may have triggered DVT by
causing a both hypercoagulable and high-demand state
which led to venous stasis in lower venous system, but as
the symptoms lasted after administration of anticoagulants
and resolution of COVID-19, we suspected other culprits.

In addition to malignancy and hereditary throm-
bophilia, young male patients, especially those under
30years old, with unprovoked bilateral proximal DVTs on
ultrasound should raise suspicion over the diagnosis of
AIVC.*™ Since the Doppler ultrasound cannot visualize
the IVC appropriately, in the setting of high clinical suspi-
cion, the imaging modalities of choice are abdominal CT
scan with IV contrast or magnetic resonance venography
(MRV). We can determine the extent and exact variant of
IVC abnormality. Also, these modalities can provide in-
formation about collateral veins and possible associated
congenital abnormalities in other organs. The absence of
IVC lumen alongside the presence of collateral veins on
imaging studies verifies the diagnosis.
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Currently, no guidelines exist to direct clinicians
about the management of DVT in patients with AIVC.
However, the mainstay of treatment is to avoid clot re-
currence and to relieve symptoms. For the initial man-
agement of VTE, a recently published paper with a large
sample size states that low-molecular-weight heparins
(LMWH) significantly reduced mortality, recurrent
VTE, and major bleedings in comparison with unfrac-
tionated heparin (UFH)."® In previous studies about pa-
tients with AIVC, LMWH was the most common agent
for initial management.

Current guidelines of the American Society of
Hematology”® recommends indefinite use of direct oral
anticoagulants (DOAC) over vitamin K antagonists
(VKA) in patients with unprovoked DVTs but states that
DOACs are non-superior to each other. Although the
majority of patients were put on indefinite anticoagu-
lation, mostly warfarin, only nine patients were taking
DOACs with no adverse effects reported.®'®*! Although
multiple reports showed DVT recurrence in patients who
discontinued indefinite anticoagulation or were non-
complaint,?** a recent study demonstrates that the risk
of VTE recurrence or leg ulcers has not changed after an-
ticoagulation withdrawal in patients with AIVC.* With
these controversial data, the authors suggest a more
conservative approach. Indefinite anticoagulation seems
reasonable, as the underlying venous anomaly makes the
patients with AIVC more susceptible to VTE recurrence.

Previous experiences with DOACs were successful in
these patients.*'®* Esteves Cruz et al.** reported that they
switched from warfarin to rivaroxaban and after a 3-year fol-
low-up, no thrombotic event occurred. In another study, the
treatment with rivaroxaban was started but after 1 month,
the symptoms persisted. Their patient was not a candidate
for interventional procedures, and they opted to continue
rivaroxaban indefinitely.22 In our case, there was another
acute DVT, while the patient was taking rivaroxaban. He
had full compliance with his treatment. We switched the
patient to warfarin and the symptoms alleviated. A possible
explanation for the failure of rivaroxaban is an underlying
hepatic pathology, as elevated liver aminotransferases may
be a clue for it. Also, it is possible that some pathologies
affected either the structure or the function of Factor Xa,
as the main target of rivaroxaban. Nevertheless, we did
not investigate the patient to find hepatic pathologies and
no laboratory tests was ordered to assess Factor Xa func-
tion. Further studies are warranted to investigate the use of
DOAC: for patients with DVT and AIVC.

Some other therapeutic options to consider is endovas-
cular catheter-directed thrombolysis (CDT). The current
guideline recommends thrombolysis for patients with
limb-threatening DVT or younger patients with symptom-
atic acute DVT of iliofemoral veins before 14 days of index

DVT.? CDT is preferred to systemic thrombolysis, because
of their lower risk for major bleedings. Several studies re-
port successful treatment of acute DVT in patients with
AIVC using CDT, with or without venoplasty and stent-
ing.*>"*” The surgical approach is the alternative treatment
for patients with severe venous congestion, to whom both
pharmacological and thrombolysis fail to respond. These
methods typically involve the reconstruction of the absent
segments with synthetic bypass grafts. The result is venous
decompression and symptom relief.***' Since the index
DVT happened 1.5 months and it was unlikely that CDT
would be of benefit for him, we decided against it.

4 | CONCLUSION

In summary, although COVID-19 is a major cause for
thromboembolic events during the global pandemic, it
should not divert our minds from other culprits. Bilateral
proximal DVTs in young male patients guide the clini-
cians towards the diagnosis of venous anomalies like
AIVC. Helical abdominal CT and MRV are used by the
clinicians to confirm the diagnosis. There is no unani-
mous consensus about the management of AIVC-DVT.
However, indefinite anticoagulation seems to be a reason-
able approach, as these patients are prone to VTE recur-
rence. We require more reliable documents to guide the
clinicians for decision making in these patients.
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