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The inferior vena cava agenesis (IVCA) is a rare and often asymptomatic malformation due
to the abundant development of the collateral circulation. However, it is frequently found in
young people and carries a significant risk of deep venous thrombosis (DVT). It is estimated
that about 5% of patients under 30 years of age presenting with DVT have this condition.

We report a case of a previously healthy 23-year-old patient presenting with signs of acute
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abdomen and hydronephrosis due to the thrombophlebitis of an unusual iliocaval venous
collateral, which developed secondary to IVCA. After treatment, the iliocaval collateral and
hydronephrosis completely regressed on a 1-year follow-up. To our knowledge, this is the
first such case reported in the literature.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

The inferior vena cava (IVC) is the largest vein in the human
body, located in the retroperitoneal space. It transports deoxy-
genated blood from the abdomen, pelvis, and lower extremi-
ties to the right atrium [1]. Its embryonic development is com-

plex and consists of several interconnected phases between
the sixth and eighth gestational weeks: formation, regression,
and anastomosis of 4 pairs of veins (supracardinal and subcar-
dinal veins, posterior cardinal vein, and vitelline [omphalome-
senteric] veins). Understandably, many different malforma-
tions can occur, such as duplication, malposition, or agene-
sis, most of which have no clinical significance [1-4]. Their
incidence in the general population ranges from 0.05% to 8.7%
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v. hemiazygos draining
into v. azygos

Fig. 1 - Postcontrast coronal (A, C, D) and axial (B) reformatted CT images of the thorax, abdomen, and pelvis in the
portal-venous (PV) phase. (A) A blind-ending IVC (*) and partially thrombosed retroperitoneal collaterals are seen (arrow). (B)
The enlarged azygous vein (*) is comparable in size to the aorta (Ao). (C) The hemiazygos vein drains into the azygos vein.
Both vessels are significantly enlarged. (D) Markedly enlarged paravertebral veins are seen (arrows).

[5]. The inferior vena cava agenesis (IVCA), however, carries a
significantly higher risk of deep venous thrombosis (DVT) [6].

Herein, we report a case of a young male patient presenting
with signs of acute abdomen due to thrombophlebitis of the
iliocaval collateral, which developed secondary to IVCA and
caused compression of the right ureter with subsequent hy-
dronephrosis. We extensively reviewed the literature, and to
our knowledge, this is the first such case reported.

Case report

A 23-year-old male presented to the emergency department
with complaints of fever and right lumbar pain radiating to
the right groin area. His medical history was unremarkable.
Physical examination revealed an axillary body temperature
of 38°C, a diffusely tender abdomen, and a positive Blum-
berg sign. Laboratory tests showed signs of inflammation, with
raised leukocyte levels of 25 x 10°/L (reference levels <9.7) and
C-reactive protein levels of 327.1 mg/L (<5.0).

Acute appendicitis was suspected, and an ultrasound (US)
examination showed a large, hypoechoic, and serpiginous
mass in the retroperitoneal space, located mainly in the right
abdomen. A computed tomography (CT) scan revealed in-
frarenal agenesis of the inferior vena cava segment, with
multiple, tortuous, and partially thrombosed vascular chan-
nels draining into paravertebral and lumbar veins. Both com-
mon iliac veins (CIV) formed an IVC stump and drained
through extensive collateral circulation, mainly lumbar, par-
avertebral, and abdominal wall collateral veins, into compen-
satory dilated azygos and hemiazygos veins. The right re-
nal vein drained into a renal segment of the IVC, while the
left drained into the hemiazygos vein, which further drained
into the azygos vein (Fig. 1). A strikingly enlarged, throm-
bosed, and serpiginous iliocaval venous collateral developed,
originating from the left CIV and draining into the renal
segment of the IVC. Surrounding visceral fat showed signs
of stranding, and moderate amounts of free intraperitoneal
fluid were found, indicating inflammation, that is, throm-
bophlebitis (Fig 2). External, internal, and common iliac veins
on both sides and the left testicular vein were thrombosed

(Fig. 3).
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Fig. 2 - Postcontrast coronal reformatted CT images of the abdomen and pelvis in the PV phase. (A) A strikingly enlarged,
thrombosed, and serpiginous iliocaval venous collateral fills the large part of the abdomen, with the small intestine pushed
into the left upper quadrant. Note the surrounding fat stranding and free fluid, indicating thrombophlebitis. (B) The arrow
points to the origin point of the iliocaval collateral at the left CIV. (C) The arrow points to the termination point of the

iliocaval collateral at the IVG, just above the blind end.

Fig. 3 - Postcontrast axial (A, B) and coronal (C) CT images of the abdomen and the pelvis in the PV phase. (A, B) Extensive
thrombosis is seen in the external (EIV) and internal iliac veins (IIV), as well as the common iliac veins (CIV). (C) A dilated
and thrombosed left testicular vein (*) drains into the left renal vein (RV) at the level of the renal-hemiazygos vein junction.

HaV - hemiazygos vein.

The iliocaval collateral compressed the right ureter.
Consequently, grade 1 hydronephrosis developed, and
the right kidney showed slightly delayed contrast uptake
(Fig. 4).

He was hospitalized and first referred to a vascular sur-
geon, who deemed the patient unsuitable for surgical in-
tervention. Echocardiography revealed mitral valve prolapse
with moderate mitral regurgitation. Thrombophilia workup
showed homozygotic mutations in A1298C methylenetetrahy-
drofolate reductase (MTHFR) and plasminogen activator in-
hibitor type 1 (PAI-1).

The treatment consisted of low-molecular-weighted hep-
arin, broad-spectrum antibiotics, and a urologist placement of
an endoscopy-guided JJ stent which decompressed the right
ureter. Since the patient did not complain of lower extrem-
ity swelling and pain on presentation, a color Doppler ultra-
sound of his lower extremities was performed 20 days after
admission and showed no signs of DVT. Due to the results
of the thrombophilia workup, a hematologist recommended
lifelong anticoagulant prophylaxis with dabigatran (150 mg
twice daily). One month after admission, he was discharged
symptom-free and in good general condition.
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Fig. 4 - Postcontrast axial (A,B) and coronal (C) CT images of the abdomen and pelvis. (A) Grade I hydronephrosis (*) with a
delayed contrast uptake of the right kidney is seen. Note the prominent superficial abdominal wall veinous collaterals
(arrows) and an enlarged hemiazygos vein (HaV). (B, C) The right ureter (*) is compressed by the thrombosed iliocaval

collateral. Note the reactive inflammation of the ureteral wall.

Fig. 5 - Postcontrast axial (A) and coronal (B) CT images of
the abdomen in a PV phase on a 1-year follow-up.
Surprisingly, iliocaval venous collateral completely
regressed. Therefore, the right kidney shows no signs of
hydronephrosis with prompt contrast uptake.

On a 1-year follow-up, the patient was symptom-free,
showed no signs of DVT, and was without adverse events re-
lated to anticoagulant therapy. Surprisingly, a follow-up CT
scan showed complete regression of thrombosed iliocaval ve-
nous collateral with fully patent and enlarged other developed
collateral pathways. Hydronephrosis also regressed, and both
kidneys showed concurrent contrast uptake (Fig. 5). Unfortu-
nately, the left testicular vein remained thrombosed, and the
patient developed a left-sided varicocele on a 2-year follow-
up, which required surgical ligation.

Discussion

The inferior vena cava agenesis is a rare malformation with
a prevalence between 0.0005% and 1% in the general popu-
lation. It can be complete or segmental. The latter is divided

based on location into intrahepatic, suprarenal, renal, and in-
frarenal segment agenesis. Only 6% of all cases are renal or
infrarenal variants [1-3,5,7]. Some authors suggest that age-
nesis of the infrarenal IVC segment develops because of in-
trauterine thrombosis rather than a congenital malformation,
but there is still no clear evidence for either theory [2-4,8,9].

Extensive collateral circulation develops to bypass the in-
terruption, of which 4 pathways are the most significant:
the paravertebral plexus draining into the vena cava supe-
rior (VCS) through the azygos-hemiazygos system, the hemor-
rhoidal plexus draining into the portal vein, the gonadal sys-
tem draining into suprarenal VCI, and the superficial system
draining into subclavian veins or VCS through anterior ab-
dominal wall veins [10-12]. Besides the unusual iliocaval col-
lateral, the paravertebral and abdominal wall collaterals were
the primary pathways in our case.

Tufano et al. [13] report in their study from 2020 that pa-
tients with IVCA and DVT were more likely to be young, male,
have unprovoked proximal or bilateral DVT, and were less
likely to have a pulmonary embolism (PE), probably due to the
difficulty of passing the embolus through the network of col-
laterals, as first reported in the review of the literature by Lam-
bert et al. [14]. In the same paper, Lambert stated that only
about 10% of cases had PE.

Although IVCA is frequently asymptomatic and inciden-
tally found on imaging or during surgeries [9], it is often as-
sociated with other gastrointestinal, vascular, pulmonary, and
cardiac malformations [15]. In our case, echocardiography re-
vealed MVP. As far as we know, no other case report described
a similar finding, so it is still unclear if there is a connection
between the 2 anomalies.

Yugueros et al. [10] described a connection between IVCA
and obstructive pyelonephritis in a case report from 2013,
where an enlarged and thrombosed right gonadal vein led to
the right ureter obstruction. Usta Atmaca et al. [16] reported
a case in 2014 where retroperitoneal collaterals led to com-
pression of both ureters and hydronephrosis. Similarly, in our
case, an enlarged and inflamed iliocaval collateral compressed
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the right ureter, which led to mild hydronephrosis and delayed
contrast uptake of the right kidney.

The true prevalence of thrombophilia in patients with IVC
anomalies is unknown [17]. As mentioned above, the pelvic
and lower extremity DVT risk is elevated (10-fold increase) due
to often insufficiently developed collateral pathways, leading
to inadequate venous return, venous hypertension, and ve-
nous stasis [6,15,18]. About 5% of people under 30 with DVT
have this condition [5,8,9,14,19]. Symptoms may develop after
rigorous physical activity, typically as lower back or abdominal
pain due to lumbar vein thrombosis or lower extremity pain,
swelling, and erythema due to DVT [4,8,14,20]. It exceptionally
presents as an acute abdomen of uncertain etiology [10]. In our
case, acute abdomen developed due to extensive thrombosis
and thrombophlebitis of the iliocaval collateral. Lumbar veins
were patent and dilated. Since the patient did not complain
of lower extremity swelling and pain, a color Doppler ultra-
sound was performed late after admission, when the patient
was under anticoagulation therapy and displayed no signs of
DVT. It remains unclear if he did not develop DVT at all or if
the thrombi had cleared by then.

Signs of upstream congestion have also been reported,
such as pelvic congestion syndrome in females and varicocele
in males [21], which also occurred in our case.

There should be a high degree of suspicion, and one should
examine the abdominal and pelvic venous pool anatomy in
young patients presenting with bilateral DVT (50% of all cases),
pelvic DVT, recurrent episodes, or idiopathic thrombosis with-
out known risk factors, especially in males (82% of all cases)
[7-9,13,14].

Color Doppler US is usually the first diagnostic modality
used because it is relatively cheap, widely available, and can
demonstrate pelvic and lower extremity DVT. Unfortunately,
itis often challenging to visualize VCI due to overlaying struc-
tures and bowel gas. Therefore, CT or MRI angiography is done
because these modalities have much higher sensitivity and
can easily show the exact anatomy of the collateral network
[3,8,9,13,19,21]. In addition, genetic testing for thrombophilia
and searching for other causes of hypercoagulability, such as
prolonged immobilization, recent trauma, surgery, or vascular
catheterization, are highly recommended [8].

Administration of anticoagulant medications, compres-
sion stockings, lower extremity elevation, and thrombolysis
in selected cases is the most common treatment strategy, but
since the condition is rare, there is still debate about the ther-
apeutic strategy [8,9,14,15,20,21]. While many studies suggest
lifelong anticoagulation [3,21], others suggest against it. Riera-
Mestre et al. [22] state in their 2014 research that in such pa-
tients, the risk of DVT recurrence after anticoagulant therapy
cessation is equal to the general population with unprovoked
DVT, so the positives and the negatives of the long-term pro-
phylaxis should be carefully assessed.

Conclusion

It is necessary to think about and search for IVCA and other
venous malformations in young people, especially males, pre-
senting with bilateral lower extremity or pelvic DVT and

without any known risk factors. Unrecognized preoperatively,
such anomalies can lead to profuse and potentially fatal
bleeding during surgeries [7]. Adequate medications could re-
duce the risk of potential recurrent thromboembolic incidents
[8,9,14], but further research is necessary to determine the best
therapeutic strategy, the optimal duration of treatment, and
the long-term outcome of such patients.

Patient consent

Written informed consent was obtained from the patient for
the publication of this case report and accompanying images.
The anonymity of all clinical and graphical data used is en-
sured.
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