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Duplication of inferior vena cava (.A case report).
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Abstract
Background: Though rare but variations of inferior venacava and renal veins have
been reported.
Material and methods: During routine dissection and demonstration the obsevation
was made in a male cadaver.
Observation : The present finding was observed during routine dissection on an adult
male cadaver age around 70. The cadaver had double inferior venacava on either
sides of abdominal aorta ,parallel to each other.The right and left inferior venacava
joined at the level of the hilum of left kidney by a transverse union or anastomosis .
There was no duplication of renal vessels .No malformation of intersegmental lumbar
veins was observed.
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Introduction . A case is presented here with duplication of Inferior venacava .
Understanding the variations in vessels is very crucial. Anatomical variations in any
vessel can lead to misdiagnosis. Duplication of Inferior venacava is relatively rare
vascular anomaly, its incidence is 1.5% (range 0.2 to 3%).
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It has association with Retroaortic left renal vein,Horse shoe kidney , Circumaortic renal
collar ,Crossed fused ectopia , Cloacal exstrophy ,Pelviureteric junction anomaly
,Dunbar syndrome..
Case report : The present finding was observed during routine dissection on an adult
male cadaver age around 70. The cadaver had double inferior venacava on either
sides of abdominal aorta ,parallel to each other. The right and left inferior venacava
joined by a transverse union or anastomosis at the level of left renal veins. There was
no duplication of renal vessels and no malformation of intersegmental lumbar veins. The
right sided common iliac veins and left sided common iliac veins went up straight
without joining at any other level .the Left renal vein and left common iliac vein joined on
the left side of Abdominal aorta before crossing above the abdominal aorta. After
crossing the aorta a common Inferior vena cava was formed wich travelled towards the
Liver like the normal course of Inferior venacava.
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A= Double renal vein on left side.B= Left sided Inferior Vena cava.C= Right sided
Inferior venacava. D= Level of Anastomosis between left and right Inferior Venacava.

Discussion
Anatomical variation of the inferior vena cava occurs in 0.4-- 4% of the population
(9)The most common variant is duplication of the inferior vena cava (2)Most of the
variations are found during radiological procedures or during dissection on cadavers. To
reduce misdiagnosis there should be a thorough knowledge of all variations .It has
been reported that variations can be confused with conditions like lymphadenopathy ,
aortic aneurysm, and retroperitoneal cysts (4), which often leads to unnecessary
interventions.
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It has also been shown that such anatomical variation can cause illness, in which
cases it is considered an anomaly. Wang, Lo, Yu et al.(20) described a case in which
duplication of the inferior vena cava caused obstruction of the left ureter, leading to
moderate hydronephrosis in a 21 year-old patient. (21)Wartmann, Kinsella Junior,
Tubbs et al. described an 82 year-old woman whose post-prandial abdominal pain was
attributed to the presence of a duplicated inferior vena cava positioned anterior to the
aorta, at the level of the celiac trunk, which caused compression of the celiac trunk.
The duplication of the inferior vena cava can also be associated with the recurrence of
pulmonary thromboembolism (PTE) when the anatomical variation goes undiagnosed
and surgical procedures to prevent new episodes of PTE treat just one vein.
It has association with Retroaortic left renal vein,Horse shoe kidney , Circumaortic renal
collar ,Crossed fused ectopia , Cloacal exstrophy ,Pelviureteric junction
anomaly ,Dunbar syndrome

Embryological background.
The development of inferior venacava which in itself is a complex event starts by
6th to 8th week in embryonic life.A series of anastomoses and regression takes place in
the primitive trunk veins like Posterior cardinal veins ,Subcardinal veins, Supracardinal
veins. Non Regression of left Supracardinal vein Leads to the formation of a secondary
embroyonic vessel, which is generally positioned to the left of the aorta in adults. However, the
configuration of this supernumerary vessel and thus its embryonic origin is quite variable. Some
authors have described the duplication of Inferior vena cava as complete and incomplete.
Where complete, the most likely etiological cause is the persistence of the left suprasubcardinal
anastomosis, of the postsubcardinal anastomosis, and probably of the intersubcardinal
anastomosis, which in turn results in the persistence of the left supracardinal vein. Such a case
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may also be associated with an absence of iliac anastomosis (posterior distal intercardinal
anastomosis). In cases of incomplete duplication, in which the supernumerary vena cava to the
left is smaller and sometimes irregular, the likely cause is inadequate regression of the
supracardinal vein. (13)

In some cases the left common iliac vein gives rise to the supernumerary vena cava,
without, however, any anastomosis between the common iliac veins However, 41.7% of
published descriptions refer to incomplete duplications.
Conclusion
Literature reveals enormous variations in the Inferior venacava.There is a high
incidence of duplication of inferior venacava amongst all variations in Inferior venacava.
It is highly recommended that a clinician should have a thorough knowledge of
variations of Inferior venacavaand correlate it with clinical diagnosis. Radiological help
coupled with the knowledge of variations can avoid misdiagnosis of retroperitoneal
illnessess and will facilitate the procedures to prevent PTE in patients of Deep vein
thrombosis( DVT).

REFERENCES.

1.ANNE, N., PALLAPOTHU, R., HOLMES, R. and JOHNSON, MD. Inferior vena cava
duplication and deep venous thrombosis: case report and review of literature. Annals of
Vascular

Surgery,

2005,

vol.

19,

p.

740-743.

PMid:16034513.

http://

dx.doi.org/10.1007/s10016-005-5674-6
2.ARTICO, M., LORENZINI, D., MANCINI, P., GOBBI, P., CARLOIA, S. and DAVID, V.
Radiological evidence of anatomical variation of the inferior vena cava. Surgical and

170

International Journal of Scientific Engineering and Applied Science (IJSEAS) - Volume-1, Issue-7, October 2015
ISSN: 2395-3470
www.ijseas.com

Radiologic

Anatomy,

2004,

vol.

26,

p.

153-6.

PMid:14600789.

http://dx.doi.

org/10.1007/s00276-003-0192-0
3. CHEE, YL., CULLIGAN, DJ. and WATSON HG. Inferior venacava malformation as a
risk factor for deep venous thrombosis in the yang. British Journal of Haematology,
2001,

vol.

114,

p.

878_880.

PMid:11564079.

http://dx.doi.org/10.1046/j.1365-

2141.2001.03025.x
4. EVANS, JC., EARIS, J. and CURTIS J. Thrombosed double inferior vena cava
mimicking paraortic lymphadenopathy. The British Journal of Radiology, 2001, vol. 74, p.
192-194. PMid:11718395.
5. GAYER, G., LUBOSHITZ, J., HERTZ, M., ZISSIN, R., THALER, M., LUBETSKY, A.,
BASS, A., KORAT, A. and APTER, S. Congenital anomalies of the inferior vena cava
reveled on CT in patients with deep vein thrombosis. American Journal of
Roentgenology, 2003, vol. 180, p. 729-732. PMid:12591684.
6. GIVENS, MH. Duplication of the inferior vena cava in man. The Anatomical Record,
1912, vol. 6, p. 475-486. http://dx.doi. org/10.1002/ar.1090061203
7.LEONG, S., OISIN, F., BARRY, JE., MAHER, MM. and BOGUE, CO. Bilateral Inferior
vena cava filter insertion in a patient with duplication of the infrarenal vena cava. Irish
Journal of Medical Science, 2010. Epub ahead of print.
8. LEWIS, SJ. Observations on a double inferior vena cava: case report with a literature
review.

Clinical

Anatomy,

1992,

vol.

5,

p.

227-233.

http://dx.doi.org/10.1002/ca.980050307
.
9.MAYO, J., GRAY, R., LOUIS, ES., GROSSMAN, H., MC LOUGHLIN, M. and WISE, D.
Anomalies of inferior vena cava. American Journal of Roentgenology, 1983, vol. 140, p.
339-45. PMid:6336872.

171

International Journal of Scientific Engineering and Applied Science (IJSEAS) - Volume-1, Issue-7, October 2015
ISSN: 2395-3470
www.ijseas.com

10.MILANI, C., CONSTATINOU, M., BERZ, D., BUTERA, JN. and COLVIN, GA. Left
sided inferior vena cava duplication and venous thromboembolism: case report and
review of literature. Journal of Hematology & Oncology, 2008, vol. 1, p. 24-28.

11. Minniti S, Visentini S, Procacci C. Congenital anomalies of the venae cavae:
embryological origin, imaging features and report of three new variants. Eur Radiol.
2002;12:2040–55. [PubMed]

12. MOORE, KL., DALLEY, AF. and AGUR, AMR. Anatomia orientada para a clínica.
Rio de Janeiro: Gen-Guanabara Koogan, 2011. 1136 p.
13. NATSIS, K., APOSTOLIDIS, S., NOUSSIOS, G., PAPATHANASIOU, E.,
KYRIAZIDOU, A. and VIZAS V. Duplication of the inferior vena cava: anatomy,
embryology and classification proposal. Anatomical Science International, 2010, vol. 85,
p. 56-60. PMid:19330283. http://dx.doi.org/10.1007/ s12565-009-0036-z
14. REINUS, WR. and GUTIERREZ, FR. Duplication of the inferior vena cava in
thromboembolic

disease.

Chest,

1986,

vol.

90,

p.

916_918.

PMid:3780336.

http://dx.doi.org/10.1378/ chest.90.6.916
15.RICHARDSON, ML., KINARD, RE. and LEVESQUE, PH. Inferior vena cava
duplication: Demonstration by sonography. Journal of Clinical Ultrasound, 1983, vol. 11,
p. 225-228. PMid:6408135. http://dx.doi.org/10.1002/jcu.1870110411
16. ROMERO, MEC., SALCEDO, PG., HOFMANN, PG., DORADO, AMD. and ORTIZ,
PGT. Embriologia - biologia do desenvolvimento. São Paulo: Iátria, 1999.

17. Saad, KR., Saad, PF., Amorim, CA. et al..J. Morphol. Sci., 2012, vol. 29, no. 1, p.

172

International Journal of Scientific Engineering and Applied Science (IJSEAS) - Volume-1, Issue-7, October 2015
ISSN: 2395-3470
www.ijseas.com

60-64

18.SÉNÉCAIL, B., LEFEVRE, C., PERSON, H. and MERIOT, P. Radiologic anatomy of
duplication of the inferior vena cava: A trap in abdominal imaging. A report of 8 cases.
Surgical and Radiologic Anatomy, 1987, vol. 9, p. 151-157. PMid:3120333. http://dx.doi.
org/10.1007/BF02086600
19. WAGNER, M. and MARK, L. Duplication of the inferior vena cava and Its role in
recurrent pulmonary emboli. The Journal of the American Medical Association, 1969,
vol. 209, p. 108-109. http:// dx.doi.org/10.1001/jama.1969.03160140064017
20.WANG, LT., LO, HC., YU, DS., SUN, GH., WU, CC. and FONG, CJ. Ureteral
obstruction caused by a duplicated anomaly of inferior vena cava. International Journal
of Urology, 2005, vol. 12, p. 842_84. PMid:16201983.

21.WARTMANN, CT., KINSELLA JUNIOR, CR., TUBBS, RS. and LOUKAS, M. A rare
case of a complete left inferior vena cava associated with the symptoms of Dunbar
syndrome.

Clinical

Anatomy,

2011,

vol.

24,

n.

2,

p.

262-5.

http://dx.doi.

org/10.1002/ca.21078 .

22.Williams P, Warwick Gray's anatomy. Churchill Livingston England; 2000; 36:666.

173

