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Abstract: A 47-year-old female with a history of antiphospholipid syndrome and ischemic stroke was presented to the
emergency department due to abdominal pain and bloody vomiting. Ultrasonography showed double inferior
vena cava and bilateral mild hydronephrosis. Furthermore, the abdominal computed tomography (CT) scan did
not show any evidence of urolithiasis. The ultrasound images of distinctive developmental variations of inferior
vena cava and other veins are important to be known. Vascular anomalies, although rare, should be taken into
account in the differential diagnosis of focal lesions within the abdominal cavity. Double IVC might have been
the cause of hydronephrosis in our patient.
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1. Introduction

Inferior vena cava (IVC) abnormalities are typically diag-

nosed accidentally in asymptomatic patients. As these

anomalies cause sluggish vascular flow and several collateral

vessels, they are the potential cause of deep vein thrombo-

sis. Veins with anomalous positions are also susceptible to

become varicose because of compression (1). IVC is devel-

oped in the embryologic period between the 6th and 10th

week of gestation, during which embryonic veins are devel-

oped, regressed, anastomosed, and replaced (2). One of the

rare anomalies of IVC is duplicated IVC, which occurs in 1.5%

(between 0.2 and 3 percent) of the normal population (3).

According to one theory, IVC is formed from the regression

of three paired embryonic veins that have numerous anasto-

moses. They are named the supracardinal, the subcardinal

veins, and the posterior cardinal veins (4). Duplication of the

inferior vena cave can be classified as incomplete or com-

plete. Inadequate regression of supra cardinal vein causes

incomplete duplication (5). A signed consent form was ob-

tained from the patient in the study. This research is ap-

proved by Ethics Committee of Tabriz University of Medical

Sciences, Tabriz, Iran. The approval ID of this case report is

IR.TBZMED.REC.1400.525.

2. Case presentation

A 47-year-old female patient was presented to the emergency

department of Imam Reza General hospital in Tabriz, Iran

with the chief complaint of abdominal pain. The patient had

mild intermittent abdominal pain for 2 days. Her pain was

ambiguous in the lower part of the abdomen that was accom-

panied by vomiting the previous day, which was bloody the

last time. She had a past medical history of ischemic stroke

two months ago that was under treatment with warfarin

and atorvastatin. She was diagnosed with antiphospholipid

syndrome after her ischemic stroke. Her daughter and her

cousin had coagulopathy disorder as well. The patient’s pri-

mary laboratory findings in the emergency department were

as follows: white blood cell count: 7500/µl, hemoglobin:

13.7g/dl, platelet: 312000/µl, blood sugar: 95mg/dl, blood

urea nitrogen: 42mg/ml, serum creatinine: 3.7mg/ml, Na:

132mmol/L, K: 4.2mmol/L, amylase: 20 U/L, PT>6 seconds,

PTT>120 seconds, INR>36 ISI.

In the bedside ultrasonography of the patient with General

Electric device through convex 2-5 MHz probe, in B-mode,

abnormal IVC was seen in the left side of aorta (Figure 1).

The patient was sent for venous color Doppler ultrasonog-

raphy, which showed duplicated IVC (Figure 2). The blood

flow was normal in both right and left IVCs, and they both

entered the right atrium. Additionally, mild bilateral hy-
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Figure 1 Abdominal ultrasound showing the aorta in the center of the image with an open arrow and double IVC on both sides of the aorta

Figure 2 Abdominal color Doppler ultrasound showing the aorta in the center of the image with a closed arrow and double IVC on both sides

of the aorta with two open arrows

droureteronephrosis was seen in the ultrasonography of the

patient. For further evaluation of abdominal pain, the pa-

tient underwent an abdominal CT scan with only oral con-

trast, as the patient’s creatinine level was high. Minimal free

fluid was reported around both kidneys with insignificant

pararenal fascia thickening, and duplication of IVC was re-

ported. There was no evidence of urolithiasis in the abdomi-

nal CT scan (Figure 3).

The patient was admitted, warfarin was discontinued, and

four units of fresh frozen plasma (FFP) were infused, and
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Figure 3 Abdominal CT without contrast showing dual IVC with two closed black arrows

the patient was hydrated with intravenous crystalloid. Up-

per endoscopy was performed, which was normal. Further

evaluation was done, which showed elevated anti-cardiolipin

immunoglobulin M (IgM) and immunoglobulin g (IgG). Her

creatinine level decreased to 1.3 mg/ml over three days, and

she was discharged by substituting warfarin with rivaroxa-

ban.

3. Discussion

The reported case explains duplication of the inferior vena

cava. The gold standard for diagnosing duplication of infe-

rior vena cava is phlebography (6). However, as this is an

invasive method, some authors have recommended that ul-

trasound with computed tomography (CT) scan is sufficient

for making the diagnosis (7). In our case, the diagnosis was

also made by these two modalities without phlebography. It

is notable that misdiagnosis and needless intervention have

been reported (8). Unfortunately, we could not precisely de-

scribe the anatomical variation of the veins. Many other case

reports could not do this also as the most thorough descrip-

tions are usually from studying anatomy by dissecting cadav-

ers in medical schools (7). There is an argument that dupli-

cation of inferior vena cava may predispose patients to de-

velop thrombosis (8). It seems that in the reported cases of

deep vein thrombosis (DVT) with concomitant duplicated

IVC, there has been a pre-existing disease such as cancer,

history of abdominal surgery, lower limb fracture, using hor-

monal contraceptives, and a genetic tendency for thrombo-

sis (7). Our patient did not have any predisposing factor

for DVT and had not developed DVT in spite of having du-

plicated IVC similar to the cases without risk factors. In-

stead, there is a likelihood of connotation between DVT and

other anomalies of the inferior vena cava (9). A case had

been reported that duplication of IVC obstructed the ureter

and caused hydronephrosis; in this case, hydronephrosis

was moderate and unilateral (10). Our patient also had hy-

droureteronephrosis, but it was bilateral with mild severity.

This is a rare complication of duplicated IVC, which was seen

in our case as well. The absence of urolithiasis or any other

pathology for ureteral obstruction in the abdominopelvic CT

scan as the cause of hydronephrosis in our patient leads to

the assumption that doubled IVC might be the cause of hy-

dronephrosis in our patient.
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4. Conclusion

Identifying duplication of IVC is important, as it can lead to

confusion with aortic aneurysm, retroperitoneal cysts, and

lymphadenopathy. According to what we have discussed, du-

plication of IVC should be considered as one of the differ-

ential diagnoses in patients with abdominal pain and as a

rare cause of hydronephrosis in clinical practice. Double IVC

might have a link with the patient’s underlying antiphospho-

lipid syndrome as well, but one case is not enough for such a

conclusion.

5. Declarations

5.1. Acknowledgment

We would like to appreciate of the cooperation of Clinical

Research Development Unit, Imam Reza General Hospital,

Tabriz, Iran in conducting of this research.

5.2. Authors’ contribution

HS, MB, RJR, ZP, NE and HE performed the clinical data col-

lection, literature review, and drafting of the manuscript. All

of the authors were involved in either managing the patients

or writing the manuscript. All authors read and approved the

final manuscript.

5.3. Conflict of interest

There is no conflict of interest.

5.4. Funding

None.

References

1. Malaki M, Willis A, Jones R. Congenital anomalies of the

inferior vena cava. Clin Radiol 2012;67(2):165–71.

2. Bass JE, Redwine MD, Kramer LA, Huynh PT, Harris JH

Jr. Spectrum of congenital anomalies of the inferior vena

cava: cross-sectional imaging findings. Radiographics.

2000;20(3):639–52.

3. Chen H, Emura S, Nagasaki S, Kubo KY. Double inferior

vena cava with interiliac vein: a case report and literature

review. Okajimas Folia Anat Jpn. 2012;88(4):147–51.

4. Mathews R, Smith PA, Fishman EK, Marshall FF. Anoma-

lies of the inferior vena cava and renal veins: embryologic

and surgical considerations. Urology. 1999;53(5):873-80.

5. Natsis K, Apostolidis S, Noussios G, Papathanasiou E,

Kyriazidou A, Vyzas V. Duplication of the inferior vena

cava: anatomy, embryology and classification proposal.

Anat Sci Int. 2010;85(1):56-60.

6. Hashmi ZA, Smaroff GG. Dual inferior vena cava:

two inferior vena cava filters. The Ann Thorac Surg.

2007;84(2):661-3.

7. Saad KR, Saad PF, Amorim CA, Armstrong D, de Freitas

Soares BL, Neves PC, et al. Duplication of the inferior

vena cava: case report and a literature review of anatom-

ical variation. J Morphol Sci. 2017;29(1):60-4.

8. Evans JC, Earis J, Curtis J. Thrombosed double inferior

vena cava mimicking paraaortic lymphadenopathy. Br J

Radiol. 2001;74(878):192-4.

9. Gayer G, Luboshitz J, Hertz M, Zissin R, Thaler M, Lu-

betsky A, et al. Congenital anomalies of the inferior vena

cava revealed on CT in patients with deep vein thrombo-

sis. Am J Roentgenol. 2003;180(3):729-32.

10. Wang LT, Lo HC, Yu DS, Sun GH, Wu CC, Fong CJ. Ureteral

obstruction caused by a duplicated anomaly of inferior

vena cava. Int J Urol. 2005;12(9):842-4.

Copyright © 2022 Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org /licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited. 4


	Introduction
	Case presentation 
	Discussion
	Conclusion
	Declarations
	References

