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Abstract

Congenital abnormalities of the Inferior Vena Cava (IVC) should be suspected in cases of Deep Venous Thrombosis (DVT),
especially in young patients, with no other risk factors and apparent causes. Currently, there is no guidance regarding the
management of such patients. We report a case of Iliofemoral vein thrombosis in a young patient with congenital absence
of the IVC that was successfully treated with catheter-directed thrombolysis (CDT) and perform a systematic review of the
literature to identify evidence about the epidemiology, clinical presentation, management, and prognosis of this rare cause of
DVT. A total of 42 studies reporting on 56 cases were included in the review. The mean age of the patients at the presentation
of their first DVT episode is 23.6 years, 83.9% of patients were males, conservative management with anticoagulation was
used in 68% of the reported cases, and thrombolysis was used in 32% of the cases. Only 10.7% of patients presented with PE
potentially justified by the abnormal anatomy of the deep veins which makes the propagation of thrombi into the pulmonary
arteries less possible. Comparing the long-term outcomes of the two treatment groups; 42.3% of the patients treated conserva-
tively vs 15.4% of the patients treated with thrombolysis developed chronic symptoms (residual heaviness, pain, swelling,
and cramping). 11.5% of patients who received conservative treatment developed post-thrombotic syndrome. None of the
patients treated with thrombolysis developed post-thrombotic syndrome. There were no procedure-related complications
and thrombolysis was well tolerated by the entirety of the thrombolysis treatment group. Recurrence of DVT occurred in
13% of the patients treated conservatively and in 7.7% of patients treated with thrombolysis. Thrombus removal by means of
thrombolysis is the recommended treatment and can offer excellent short and long-term results. Anticoagulation with NOACs
may be prescribed for life to prevent recurrence or for at least 6 months and then reconsidered following further evaluation
of patients’ bleeding risk. It may be of value to organise an international registry for such patients. Guidelines issued by
the relevant scientific societies will then be able to make a clear recommendation about the management of such patients.
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Highlights

e Currently, there is no guidance regarding the manage-
ment of patients with congenital abnormalities of the
inferior vena cava who present with deep vein throm-
bosis

e More than 80% of the patients were males and the mean
age at the presentation of their first DVT episode was
23.6 years

e 42.3% of the patients treated conservatively vs 15.4%
of the patients treated with thrombolysis developed
chronic symptoms

e None of the patients treated with thrombolysis devel-
oped post-thrombotic syndrome

e Recurrence of DVT occurred in 13% of the patients
treated conservatively vs 7.7% of patients treated with
thrombolysis

Introduction

Abnormalities of the inferior vena cava (IVC) are rare con-
genital conditions that occur during embryogenesis, from
the 6th to 10th week of gestation, when the venous system
develops [1, 2]. In rare cases, they are developed due to
IVC thrombosis in a fetus or neonate with thrombophilia.
These abnormalities are found approximately in 0.5% of
the population and have been described as absence, atre-
sia, agenesis, anomalous formation, or interruption of a
particular segment of the IVC (hepatic, prerenal, renal, or
infrarenal). There is no data on whether this condition is
equally distributed between genders, however, the major-
ity of patients with clinical presentations are young males
[2—4]. Absence of the IVC has been associated with deep
vein thrombosis (DVT) based on the pathophysiology of
stasis of venous blood flow in the lower limbs that may
not be adequately drained by the azygous venous system
[2]. Compensatory enlargement of the collateral venous
network may occur in some patients to outweigh the insuf-
ficient drainage [1]. The limited literature, which mainly
consists of case reports and case series, has not been sum-
marized and analyzed to provide adequate evidence for the
management and clinical course of patients with DVT and
abnormalities of the IVC.

Patients with this vascular defect may remain asymp-
tomatic and their condition is mostly reported as an inci-
dental finding in a CT angiography, MRI, or post-mortem
examination. However, congenital abnormalities of the
IVC should be suspected in cases of DVT, especially in
young patients, with no other risk factors and apparent

causes of DVT [5]. Current guidance of the European
Society for Vascular Surgery (ESVS) 2021 Clinical Prac-
tice Guidelines on the Management of Venous Thrombosis
suggests early thrombus removal for iliofemoral DVT for
patients with low risk for bleeding and without comorbid-
ity of cancer or pregnancy. For patients with low to high
risk for bleeding, anticoagulation with Novel Oral Anti-
coagulants (NOACs) is recommended over Low Molecu-
lar Weight Heparin (LMWH) and Vitamin K antagonists
(VKAs) along with early compression which will relieve
symptoms and residual venous occlusion. Anticoagulation
therapy may be discontinued at 3 months if recurrence is
not present. In cases of recurrent DVT despite compliance
with treatment, modifications in the therapeutic schedule
are required including switching the type of anticoagula-
tion, increasing the dose of LMWH or NOAC to therapeu-
tic dose, or switching to VKAs with a higher international
normalized ratio (INR) target. Anticoagulation should
be extended beyond three months in cases of recurrent
unprovoked DVT in accordance with the judgment of the
treating physician. However, the ESVS guidelines have no
specific recommendation on the management of patients
with DVT and congenital absence of IVC [2].

We report a case of Iliofemoral vein thrombosis in a
young patient with congenital absence of the IVC and also
seek to review the literature to identify evidence about the
epidemiology, clinical presentation, management, and prog-
nosis of this rare cause of deep venous thrombosis.

Methods
Case report

Medical notes including detailed patient history, emergency
department admission notes, medical charts, imaging (pre-
operative, intraoperative, and postoperative completion
angiogram), lab tests, drug charts, and follow-up notes were
retrieved and studied to describe the case in detail. Writ-
ten informed consent was obtained from the patient for the
publication of his case accompanied by respective images.

Systematic literature review
Search strategy

We sought to review the literature to identify additional evi-
dence about the epidemiology, clinical presentation, man-
agement, and prognosis of DVT in patients with congenital
malformations of the inferior vena cava. To identify relevant
articles, we systematically searched PubMed until Novem-
ber 2021 using the following search pattern: (absent IVC
or absent inferior vena cava or inferior vena cava atresia or
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inferior vena cava defect) and (thrombosis, DVT, iliofemo-
ral thrombosis, thromboembolism, acute ischemia, lower
extremities ischemia). No limitation on the year of publica-
tion or language was set. Furthermore, the references in the
relevant articles, including review studies, were checked to
identify additional resources. Abstracts of conference pro-
ceedings were not sought.

Inclusion criteria

Two of the authors (VGA and AN) independently performed
the literature search to locate potentially eligible studies.
All studies including reviews, case reports, and case series
reporting on the incidence of DVT in patients with congeni-
tal anomalies of the IVC were retrieved.

Data extraction

The following data were extracted from all eligible articles:
first author, year of publication, clinical details, treatment,
outcomes, and follow-up information. The most important
findings were tabulated.

The study adheres to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [6].

Results
Case report

A 24-yrs-old male patient presented with a few hours his-
tory of sudden onset pain and swelling of his right limb.
On clinical examination, the right calf appeared hot, ery-
thematous, and painful on palpation with edema extending
to his proximal thigh. DVT was verified by performing a
venous duplex scan. The patient had no history of trauma,
or prolonged immobilization and his blood workup includ-
ing liver function tests (LFTs) and tumor markers appeared
within normal limits and factors of protein thrombophilia
(dosing antithrombin, homocysteine, protein C and S, fac-
tor V of Leiden, and prothrombin mutation) were investi-
gated and found negative. CT of the abdomen and pelvis
showed thrombosis at the confluence of the external iliac
vein with the interior iliac vein (Image 1), congenital agen-
esis of the inferior vena cava, and multiple paraspinal col-
lateral channels (Image 2). Angiography (Image 3) showed
filling defects of the interior iliac vein which are an indicator
of occlusion due to deep venous thrombosis. The patient
underwent catheter-directed thrombolysis (CDT). Specifi-
cally, he received thrombolytic therapy with 5 mg Actilyse
(rtPA) bolus, followed by an infusion of rtPA 0,5 mg/h for
30 h and 500 IU/h heparin. Completion angiogram (Image 4)
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Image 1 Axial CT of the pelvis demonstrating filling defects as an
indicator of thrombosis at the confluence of the external iliac vein
with the interior iliac vein (red arrow)

Image 2 Axial CT of the abdomen demonstrating congenital agene-
sis of the inferior vena cava and multiple paraspinal venous collateral
channels

showed adequate permeability of the internal iliac vein until
the spinal external venous plexus which was interpreted as
a successful postoperative outcome. Clinically, the patient
made an excellent recovery and his limb edema resolved
completely. He has been followed up for 9 months and he
remains asymptomatic and continues receiving oral apixa-
ban for life as thromboprophylaxis (see Image 5).

Systematic review

In Fig. 1, we present a flow diagram describing the selec-
tion process followed to identify reports included in this
systematic review. The PubMed search yielded 320 poten-
tially relevant articles published from 1996 to 2021. After
screening the title and the abstract and reading the full text
of the articles we decided that the inclusion criteria were
fulfilled by 42 articles that presented 56 cases, in total [4,
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Image 3 Angiography showing
filling defects of the interior
iliac vein which are an indicator
of occlusion due to deep venous
thrombosis (first image from
right to left) and the insertion of
a venous catheter in the inferior
iliac vein (second and third
image from right to left)

Image 4 Completion angio-
gram demonstrating adequate
permeability of the interior iliac
vein up to the spinal external
venous plexus

5, 7-44]. Data extracted from the 56 cases are presented in
Tables 1, 2. Regarding gender distribution of the reported
cases; 83.9% (53/56) of patients were males. The mean age
of the patients at the presentation of their first DVT episode
is 23.6 years.

Comorbidities and other risk factors were also analyzed;
8.9% (5/56) of the patients had hereditary thrombosis risk
factors (heterozygosity for factor V Leiden gene polymor-
phism, deficiency of antithrombin, protein C or protein S,

heterozygous prothrombin gene 20210 mutation, positive
lupus anticoagulant) and 19.6% (11/56) of the patients had
non-hereditary risk factors (cancer, acute medical illness,
surgery, trauma, immobility, obesity, inflammatory diseases
and/or infection, hormone therapy, long-distance travel,
recent hospitalization, use of contraceptive pills). Among
females, 33.3% (3/9) were on oral contraceptives when the
symptoms of DVT occurred. Only 10.7% of the reported
cases presented with pulmonary embolism (PE). It should be
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Image 5 Image of the patient at presentation (a) and a week follow-
ing intervention with thrombolysis (b). The patient had immediate
and complete resolution of the right limb edema

noted that, in most cases, there were no clinical symptoms of
PE, thus no further investigation was undertaken.

Conservative management with anticoagulation was used
in 68% of the reported cases (38/56). Thrombolysis was used
in 32% of the cases (18/56) followed by anticoagulation
therapy. Thrombolysis was combined with thrombectomy,
angioplasty, and/or stent placement in 5 patients, and in 1
patient the treatment was completed with open surgery and
the use of prosthetic IVC grafting.

Among cases treated conservatively with anticoagula-
tion and cases treated with thrombolysis, 68.4% (38/26)
and 72.2% (13/18) had follow-up information available,
respectively. Comparing the long-term outcomes of the two
treatment groups, recurrence of DVT occurred in 13% (3/26)
of the patients treated conservatively and in 7.7% (1/18) of
patients treated with thrombolysis. The mean follow-up
time was 22.6 and 14.4 months, respectively. At follow-
up evaluation, 19.2% (5/38) of the patients treated con-
servatively presented completely asymptomatic and 42.3%
(11/38) developed chronic symptoms (residual heaviness,
pain, swelling, and cramping) while 76.9% (10/18) of the
patients treated with thrombolysis presented completely
asymptomatic and 15.4% (2/18) developed chronic symp-
toms. Finally, 11.5% (3/38) of patients who received con-
servative treatment developed post-thrombotic syndrome.
None of the patients treated with thrombolysis developed
post-thrombotic syndrome.
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Discussion

The main finding of this study is that thrombolysis in
patients with DVT and congenital abnormalities of the
IVC can offer definitive treatment. Most of the patients are
free of long-term symptoms and complications and rarely
do they have recurrent DVT, especially if they are given
long-term thromboprophylaxis. The appropriate dosing
regimen or selection of thromboprophylaxis agents is not
clear. Most contemporary studies report the use of life-
long prophylaxis with NOACs. Among cases that were
identified by our systematic review and were treated with
thrombolysis, only 1 suffered recurrent DVT. Furthermore,
all patients reported complete resolution of their symp-
toms including pain and edema. Most importantly, none
presented post-thrombotic syndrome. Finally, it should be
noted that there were no procedure-related complications
and thrombolysis was well tolerated by the entirety of the
thrombolysis treatment group.

On the other hand, 42.3% of the patients treated with anti-
coagulation only developed at least mild chronic symptoms
(residual heaviness, pain, swelling, and cramping), and a sig-
nificant 11.5% of this group had post-thrombotic syndrome.
Furthermore, 13% of the patients in this treatment group
had recurrent DVT. It should be noted that most of the cases
of patients with DVT and congenital malformations of the
IVC that were treated conservatively were reported prior to
2010 when CDT was not available in most institutions. The
contemporary guidelines for the management of iliofemo-
ral venous thrombosis suggest early thrombus removal for
patients with low risk for bleeding and without comorbidity
of cancer or pregnancy [2]. Based on the above guidance and
the findings of this study, we believe that it is imperative to
perform CDT in patients with iliofemoral venous thrombosis
and congenital malformations of the IVC.

It is really important to be able to recognize the presence
of DVT in patients with IVC defects. The clinical presenta-
tion of thrombosis due to the absence of IVC varies accord-
ing to the acuity and the extent of the thrombosis. Many
patients may present with subtle symptoms that are difficult
to recognize and correlate with DVT. Symptoms like leg
heaviness, pain, swelling, and cramping may be accompa-
nied by nonspecific abdominal/pelvic pain and scrotal swell-
ing. Other symptoms like dyspnea and oliguria may occur
due to clot migration and/or embolization into the lungs and
renal veins respectively. Most patients with chronic IVC
abnormalities have already developed collateral drainage
networks and may tolerate an extensive iliofemoral throm-
bosis better than other patients. There are also reports of less
common symptoms like lumbar radicular pain, sciatica, and
cauda equina syndrome due to compression of peripheral
nerves by dilated veins [45]. If not promptly and adequately
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Fig. 1 Flow diagram of the
systematic review

Potentially relevant articles
retrieved from PubMed = 320

Articles excluded as irrelevant =
—» | 248
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treated, thrombosis can result in severe post-thrombotic syn-
drome with leg cramping, skin pigmentation, venous ulcera-
tion, and disabling claudication [2, 45].

The suspicion of IVC congenital malformations is based
on the patients’ clinical symptoms that are not in keeping
with their young age and the absence of other thrombosis
risk factors. Duplex ultrasound is usually the modality of
choice for initial screening but it should be followed by a CT
angiography and/or MRI. Furthermore, it has been reported
that in 30-40% of patients with DVT, PE is also present.
The finding of our study that only 10.7% of patients with
congenital IVC malformations present with PE may be justi-
fied by the abnormal anatomy of the deep veins which makes
the propagation of thrombi into the pulmonary arteries less
possible. Finally, it should be noted that the results of this
study confirm that there is an uneven distribution among
genders. More than 80% of the cases of venous thrombosis
associated with malformations of the IVC occurred in males.

The result of this systematic review should be considered
in view of certain limitations. First, it should be noted that
IVC abnormalities are rare and the available evidence comes
from case reports and case series. Thus the quality of evi-
dence is low. Furthermore, the “file-drawer effect”” should be
acknowledged when interpreting the results of this review.
Meaning that authors tend to publish cases of patients who
had good outcomes, and put the cases with complications in
the file-drawer. Finally, the available follow-up information
for the reported cases is rather limited.

Due to the rarity of the condition, it may not be possible
to organize a clinical trial to further investigate the manage-
ment and treatment that should be provided to these patients.
However, it is of value to organize a national or international
registry for rare venous diseases like this. It is imperative
to record and analyze all relevant cases and provide data
about long-term follow-up with comprehensive and clear
outcomes. This way, we will be able to summarise more
patients and provide stronger evidence about the appropriate
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management of patients with IVC abnormalities who present
with DVT. Guidelines issued by the relevant scientific socie-
ties will then be able to make a clear recommendation about
the management of such patients.

In conclusion, it is really important to have high suspicion
and be able to recognize congenital IVC malformations in
young males who present with DVT and do not have sig-
nificant risk factors or comorbidities. Thrombus removal by
means of thrombolysis is the recommended treatment and
can offer excellent short and long-term results. Anticoagu-
lation with NOACs may be prescribed for life to prevent
recurrence or for at least 6 months and then reconsidered
following further evaluation of patients’ bleeding risk. In
asymptomatic individuals, with an incidental finding of con-
genital absence of IVC, thromboprophylaxis may be consid-
ered to prevent DVT.

Acknowledgements None

Author contributions VGA and GG conceived the study. VGA and AN
researched literature. AN, GP, AV, and KP drafted parts of the manu-
script. All authors reviewed and edited the manuscript and approved
the final version of the manuscript.

Funding None.

Declarations

Conflict of interest All authors have no conflict of interest to disclose.

Ethical approval Written informed consent was obtained from the
patient for the publication of his case accompanied by respective
images. Ethical considerations of conducting systematic reviews are
not typically discussed explicitly.

References

1. Giordano JM, Trout HH (1986) Anomalies of the inferior vena
cava. J Vasc Surg 3(6):924-928

2. Kakkos SK, Gohel M, Baekgaard N et al (2021) Editor’s choice —
European society for vascular surgery (ESVS) 2021 clinical prac-
tice guidelines on the management of venous thrombosis. Eur J
Vasc Endovasc Surg 61(1):9-82. https://doi.org/10.1016/j.ejvs.
2020.09.023

3. Kellman GM, Alpern MB, Sandler MA, Craig BM (1988) Com-
puted tomography of vena caval anomalies with embryologic cor-
relation. Radiographics 8(3):533-556. https://doi.org/10.1148/
radiographics.8.3.3380993

4. Halparin J, Monagle P, Newall F (2015) Congenital abnormalities
of the inferior vena cava presenting clinically in adolescent males.
Thromb Res 135(4):648-651. https://doi.org/10.1016/j.thromres.
2015.01.032

5. Ruggeri M, Tosetto A, Castaman G, Rodeghiero F (2001) Con-
genital absence of the inferior vena cava: a rare risk factor for idi-
opathic deep-vein thrombosis. The Lancet 357(9254):441. https://
doi.org/10.1016/S0140-6736(00)04010-1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21

Page MJ, McKenzie JE, Bossuyt PM et al (2021) The PRISMA
2020 statement: an updated guideline for reporting systematic
reviews. BMIJ. https://doi.org/10.1136/bmj.n71

Tarazi M, Bashir A, Khan K, Kakani N, Murray D, Serracino-
Inglott F (2020) A literature review and case series of DVT
patients with absent IVC treated with thrombolysis. Ann Vasc
Surg 67:521-531. https://doi.org/10.1016/j.avsg.2020.03.021
Ramos Aranda J, Ramirez Cerda C, Cohen Mussali S, Valdés
FJ (2018) Inferior vena cava agenesis: an unusual cause of deep
vein thrombosis and pulmonary embolism in young adult patients.
EJVES Short Rep 39:12-15. https://doi.org/10.1016/j.ejvssr.2018.
03.005

Khalid M, Nukavarapu M, Shah R, Paul TK (2018) Rare Case
of a Kidney and Inferior Vena Cava Abnormalities with Exten-
sive Lower Extremity Deep Vein Thrombosis in a Young Healthy
Male. Clin Pract 8(4):1079. https://doi.org/10.4081/cp.2018.1079
Kim S, Kunkel S, Browske K (2018) Absent inferior vena cava
leading to recurrent lower extremity deep vein thrombosis in a
united states marine. Mil Med 183(1-2):e172—e174. https://doi.
org/10.1093/milmed/usx041

Man L, Hendricks N, Maitland H (2016) IVC agenesis: a
rare cause of deep vein thrombosis. ] Thromb Thrombolysis
41(3):541-543. https://doi.org/10.1007/s11239-015-1289-0
Reslan OM, Raffetto JD, Addis M, Sundick S (2015) Congenital
absence of inferior vena cava in a young patient with iliofemo-
ral deep venous thrombosis treated with ultrasound-accelerated
catheter-directed thrombolysis: case report and review of the lit-
erature. Ann Vasc Surg 29(8):1657.9-1657.e15. https://doi.org/
10.1016/j.avsg.2015.05.018

Koppisetty S, Smith AG, Dhillon RK (2015) Incidental finding of
inferior vena cava atresia presenting with deep venous thrombo-
sis following physical exertion. Case Rep Emerg Med 2015:1-4.
https://doi.org/10.1155/2015/146304

Parsa P, Lane JS, Barleben AR, Owens EL, Bandyk D (2015) Con-
genital agenesis of inferior vena cava: a rare cause of unprovoked
deep venous thrombosis. Ann Vasc Surg 29(5):1017.e15-1017.
el8. https://doi.org/10.1016/j.avsg.2015.01.003

Ali B, Ali Rana M, Langsfeld M, Marek J (2015) A rare cause of
claudication treated with IVC reconstruction: a case report. Int J
Surg Case Rep 14:69-71. https://doi.org/10.1016/j.ijscr.2015.07.
016

Epperla N, Usoltseva N (2014) Unprovoked deep venous throm-
bosis in a young adult associated with membranous obstruc-
tion of inferior vena cava. Case Rep. https://doi.org/10.1136/
ber-2014-206214

Singh K, Poliquin J, Syversten G, Kohler DO (2010) A rare cause
of venous thrombosis: congenital absence (agenesis) of the infe-
rior vena cava. Int J Angiol 19(03):e110—e112. https://doi.org/10.
1055/5-0031-1278377

Rogers A, Moloney MA, O’Donnell DH, Sheehan S, Brophy DP
(2010) Deep venous thrombosis in a patient with atresia of the
infrarenal inferior vena cava. J Vasc Interv Radiol 21(5):754-756.
https://doi.org/10.1016/j.jvir.2010.01.031

Dean SM, Tytle TL (2006) Acute right lower extremity iliofemoral
deep venous thrombosis secondary to an anomalous inferior vena
cava: a report of two cases. Vasc Med 11(3):165-169. https://doi.
org/10.1177/1358863x06074829

Chew RR, Lim AH, Toh D (2018) Congenital absence of infe-
rior vena cava: an under recognised cause of unprovoked venous
thromboembolism. QJM Int ] Med 111(2):117-118. https://doi.
org/10.1093/qjmed/hcx225

Mustafa H (2015) Absent inferior vena cava with recurrent deep
venous thrombosis. Int J Vasc Surg Med. https://doi.org/10.17352/
2455-5452.000001

@ Springer


https://doi.org/10.1016/j.ejvs.2020.09.023
https://doi.org/10.1016/j.ejvs.2020.09.023
https://doi.org/10.1148/radiographics.8.3.3380993
https://doi.org/10.1148/radiographics.8.3.3380993
https://doi.org/10.1016/j.thromres.2015.01.032
https://doi.org/10.1016/j.thromres.2015.01.032
https://doi.org/10.1016/S0140-6736(00)04010-1
https://doi.org/10.1016/S0140-6736(00)04010-1
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.avsg.2020.03.021
https://doi.org/10.1016/j.ejvssr.2018.03.005
https://doi.org/10.1016/j.ejvssr.2018.03.005
https://doi.org/10.4081/cp.2018.1079
https://doi.org/10.1093/milmed/usx041
https://doi.org/10.1093/milmed/usx041
https://doi.org/10.1007/s11239-015-1289-0
https://doi.org/10.1016/j.avsg.2015.05.018
https://doi.org/10.1016/j.avsg.2015.05.018
https://doi.org/10.1155/2015/146304
https://doi.org/10.1016/j.avsg.2015.01.003
https://doi.org/10.1016/j.ijscr.2015.07.016
https://doi.org/10.1016/j.ijscr.2015.07.016
https://doi.org/10.1136/bcr-2014-206214
https://doi.org/10.1136/bcr-2014-206214
https://doi.org/10.1055/s-0031-1278377
https://doi.org/10.1055/s-0031-1278377
https://doi.org/10.1016/j.jvir.2010.01.031
https://doi.org/10.1177/1358863x06074829
https://doi.org/10.1177/1358863x06074829
https://doi.org/10.1093/qjmed/hcx225
https://doi.org/10.1093/qjmed/hcx225
https://doi.org/10.17352/2455-5452.000001
https://doi.org/10.17352/2455-5452.000001

254

V. G. Alexiou et al.

22.

23

24

25.

26.

27.

28.

29.

30

31.

32.

33.

34.

Haddad RA, Saadaldin M, Kumar B, Bachuwa G (2015) Deep
vein thrombosis provoked by inferior vena cava agenesis. Case
Rep Vasc Med 2015:1-3. https://doi.org/10.1155/2015/651436
Alderman BEP, de Boisanger J, Bottomley T (2015) Hypoplasia
of the inferior vena cava in a young man presenting with extensive
deep venous thrombosis: Table 1. BMJ Case Rep. https://doi.org/
10.1136/bcr-2015-211849

Paddock M, Robson N (2014) The curious case of the disappear-
ing IVC: a case report and review of the aetiology of inferior
vena cava agenesis. J Radiol Case Rep. https://doi.org/10.3941/
jrer.v8i4.1572

Bami S, Vazquez Y, Chorny V, Goldfisher R, Amodio J (2015)
Deep Venous Thrombosis of the Leg, Associated with Agenesis
of the Infrarenal Inferior Vena Cava and Hypoplastic Left Kidney
(KILT Syndrome) in a 14-Year-Old Child. Case Reports in Pedi-
atrics 2015:1-5. https://doi.org/10.1155/2015/864047

Bolocan A, Ion D, Ciocan D, Paduraru D (1990) Congenital agen-
esis of the inferior vena cava - cause of deep vein thrombosis.
Chirurgia 109(6):832-836

Namisaki H, Nishigami K, Murakami M, Yamamoto T, Ogata Y,
Tomita A (2013) Congenital absence of inferior vena cava with
azygos continuation revealed by vascular echo in a patient with
pulmonary thromboembolism and deep vein thrombosis: a case
report. Ann Vasc Dis 6(2):195-197. https://doi.org/10.3400/avd.
cr.12.00104

Tribe H, Borgstein R (2013) Dysgenesis of the inferior vena cava
associated with deep venous thrombosis and a partial protein C
deficiency. J Radiol Case Rep. https://doi.org/10.3941/jrcr.v7il 1.
1485

O’Connor DB, O’Brien N, Khani T, Sheehan S (2011) Superficial
and deep vein thrombosis associated with congenital absence of
the infrahepatic inferior vena cava in a young male patient. Ann
Vasc Surg 25(5):697.e1-697.e4. https://doi.org/10.1016/j.avsg.
2011.02.027

Nseir W, Mahmud M, Zuhair A-R, Markel A (2011) Recurrent
deep venous thrombosis in a patient with agenesis of inferior vena
cava. Int J Gen Med. https://doi.org/10.2147/TJGM.S21423
Kogias E, Kircher A, Deininger MH et al (2011) A very rare
cause of low-back pain and sciatica: deep vein thrombosis due
to absence of the inferior vena cava mimicking the clinical and
radiological signs of lumbar disc herniation. J Neurosurg Spine
15(2):164-167. https://doi.org/10.3171/2011.4.SPINE10636
Konopka CL, Salame M, Padulla GA, Muradas RR, Batistella
JC (2010) Agenesia de veia cava inferior associada a trombose
venosa profunda. J Vasc Bras 9(3):196-199. https://doi.org/10.
1590/S1677-54492010000300019

Igbal J, Nagaraju E (2008) Congenital absence of inferior vena
cava and thrombosis: a case report. ] Med Case Rep 2(1):46.
https://doi.org/10.1186/1752-1947-2-46

Kelly J, Sheppard DG, McMullin L (2009) Abdominal pain:
a presentation of a vena cava aplasia complicated by throm-
bosis. Emerg Radiol 16(4):323-326. https://doi.org/10.1007/
s10140-008-0745-y

@ Springer

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Suh HJ, Kim WT, Kim MY, Cho YK (2008) Combined Anomaly
of the Right Hepatic Lobe Agenesis and Absence of the Inferior
Vena Cava: a Case Report. Korean J Radiol 9(Suppl):S61. https://
doi.org/10.3348/kjr.2008.9.5.s61

Gil RJ, Pérez AM, Arias JB, Pascual FB, Romero ES (2006)
Agenesis of the inferior vena cava associated with lower extremi-
ties and pelvic venous thrombosis. J Vasc Surg 44(5):1114-1116.
https://doi.org/10.1016/j.jvs.2006.06.021

Sakellaris G, Tilemis S, Papakonstantinou O, Bitsori M, Tsetis D,
Charissis G (2005) Deep venous thrombosis in a child associated
with an abnormal inferior vena cava. Acta Paediatr 94(2):242—
244. https://doi.org/10.1080/08035250410018346

Cho BC, Choi HJ, Kang SM et al (2004) Congenital absence of
inferior vena cava as a rare cause of pulmonary thromboembolism.
Yonsei Med J 45(5):947. https://doi.org/10.3349/ymj.2004.45.5.
947

Simsek S, van den Berg FG, Nanayakkara PWB, Rauwerda JA,
Stehouwer CDA (2004) Anomaly of the inferior vena cava causing
recurrent deep vein thrombosis in a young male. Eur J Intern Med
15(4):251-254. https://doi.org/10.1016/j.ejim.2004.04.012
D’Aloia A (2003) Absence of inferior vena cava as a rare cause of
deep venous thrombosis complicated by liver and lung embolism.
Int J Cardiol 88(2-3):327-329. https://doi.org/10.1016/S0167-
5273(02)00404-7

Chee YL, Culligan DJ, Watson HG (2001) Inferior vena cava
malformation as a risk factor for deep venous thrombosis in the
young. BrJ Haematol 114(4):878-880. https://doi.org/10.1046/].
1365-2141.2001.03025.x

Ramanathan T, Michael T, Hughes D, Richardson AJ (2001) Peri-
natal inferior vena cava thrombosis and absence of the infrarenal
inferior vena cava. J Vasc Surg 33(5):1097-1099. https://doi.org/
10.1067/mva.2001.114205

Klessen C, Deutsch HJ, Karasch Th, Landwehr P, Erdmann E
(2008) Thrombose der tiefen Bein- und Beckenvenen bei ange-
borener Agenesie der Vena cava inferior. DMW - Dtsch Med
Wochenschr 124(17):523-526. https://doi.org/10.1055/s-2007-
1024354

Shah NL, Shanley CJ, Prince MR, Wakefield TW (1996) Deep
venous thrombosis complicating a congenital absence of the infe-
rior vena cava. Surgery 120(5):891-896. https://doi.org/10.1016/
S0039-6060(96)80100-0

Alkhouli M, Morad M, Narins CR, Raza F, Bashir R (2016) Infe-
rior vena cava thrombosis. JACC 9(7):629-643. https://doi.org/
10.1016/j.jcin.2015.12

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1155/2015/651436
https://doi.org/10.1136/bcr-2015-211849
https://doi.org/10.1136/bcr-2015-211849
https://doi.org/10.3941/jrcr.v8i4.1572
https://doi.org/10.3941/jrcr.v8i4.1572
https://doi.org/10.1155/2015/864047
https://doi.org/10.3400/avd.cr.12.00104
https://doi.org/10.3400/avd.cr.12.00104
https://doi.org/10.3941/jrcr.v7i11.1485
https://doi.org/10.3941/jrcr.v7i11.1485
https://doi.org/10.1016/j.avsg.2011.02.027
https://doi.org/10.1016/j.avsg.2011.02.027
https://doi.org/10.2147/IJGM.S21423
https://doi.org/10.3171/2011.4.SPINE10636
https://doi.org/10.1590/S1677-54492010000300019
https://doi.org/10.1590/S1677-54492010000300019
https://doi.org/10.1186/1752-1947-2-46
https://doi.org/10.1007/s10140-008-0745-y
https://doi.org/10.1007/s10140-008-0745-y
https://doi.org/10.3348/kjr.2008.9.s.s61
https://doi.org/10.3348/kjr.2008.9.s.s61
https://doi.org/10.1016/j.jvs.2006.06.021
https://doi.org/10.1080/08035250410018346
https://doi.org/10.3349/ymj.2004.45.5.947
https://doi.org/10.3349/ymj.2004.45.5.947
https://doi.org/10.1016/j.ejim.2004.04.012
https://doi.org/10.1016/S0167-5273(02)00404-7
https://doi.org/10.1016/S0167-5273(02)00404-7
https://doi.org/10.1046/j.1365-2141.2001.03025.x
https://doi.org/10.1046/j.1365-2141.2001.03025.x
https://doi.org/10.1067/mva.2001.114205
https://doi.org/10.1067/mva.2001.114205
https://doi.org/10.1055/s-2007-1024354
https://doi.org/10.1055/s-2007-1024354
https://doi.org/10.1016/S0039-6060(96)80100-0
https://doi.org/10.1016/S0039-6060(96)80100-0
https://doi.org/10.1016/j.jcin.2015.12
https://doi.org/10.1016/j.jcin.2015.12

	Conservative treatment vs thrombus removal for Iliofemoral vein thrombosis in patients with congenital abnormalities of the inferior vena cava: a case report and systematic review of the literature
	Abstract
	Highlights
	Introduction
	Methods
	Case report
	Systematic literature review
	Search strategy
	Inclusion criteria
	Data extraction


	Results
	Case report
	Systematic review

	Discussion
	Acknowledgements 
	References




