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SUMMARY: The inferior vena cava (IVC) is the principal venous duct of the lower body, extending as a single vessel along the
right side of the abdominal aorta and terminating in the right atrium. Double IVC is a rare anomaly that is typicallyineisetéally
during imaging or retroperitoneal surgery. In a cadaver of an elderly Chinese male, we observed a double IVC in whicdmih&ftght
IVCs were parallel on both sides of the abdominal aorta. The left IVC eventually converges with the left renal vein, vetjokstlbs
crosses the abdominal aorta anteriorly to merge with the right IVC, returns to a single normal IVC, passes through tine, diaghrag
terminates in the right atrium. No other apparent anomalies were present, except for two right testicular veins, the winialler of
drained into the right IVC and the larger drained into the right renal vein. Although individuals with anomalous IVC alfg typica
asymptomatic, care must be taken to avoid errors during radiological imaging and retroperitoneal surgery. In such cpeeatjiepreo
understanding of multiple anomalous vessels will help physicians to avoid potential risks during abdominal and retrcpegtnesal
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INTRODUCTION

The inferior vena cava (IVC) is the primary venou$0 types of IVC variants have been reported (Chatuetedi
duct responsible for draining blood from the lower body intal., 2007), of which double IVC has a prevalence of 0.2-3
the heart. Its tributaries encompass the lower limb% (Anget al, 2013; Shammast al, 2017). During routine
perineum, pelvic cavity, abdominal cavity, and visceralissection, we observed a double IVC coupled with double
except the gut. The IVC is formed by the confluence of thight testicular veins (RTVSs) in an elderly Chinese male.
right and left common iliac veins at the level of the 5th lumbatowever, the combination of these anomalies has rarely been
vertebra. It ascends along the right side of the abdominaported. Individuals with anomalous IVC are typically
aorta, penetrates the diaphragm through the vena casymptomatic (Jiangt al, 2021). However, caution is
foramen, and empties into the right atrium. needed in clinical practice to avoid misdiagnosis and other

complications, particularly when other anomalies coexist.

The entire length of the IVC is divided into four
segments: hepatic, suprarenal, renal, and infrarenal, all@ASE REPORT
which originate from the embryonic veins in the early stages
of gestation between four and eight weeks. Sequential During a routine dissection study of medical students
growth, anastomoses, and regression of four pairs iofthe Human Body course, we found a double IVC in an
embryonic veins— vitelline, subcardinal, supracardinal, arald Chinese male cadaver. We carefully observed the IVC,
posterior cardinal veins—are involved in IVC formationits tributaries, and surrounding structures in the
Malfunction of the well-tuned developmental process aftroperitoneal space. We also measured the length and
these vessels can resultin an anomalous IVC. Approximateliameter of the IVC and its tributaries by using Vernier
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calipers. On the right side of the aorta, the right IVC followethe convergence of the left internal and left external iliac
the usual course of a normal IVC, which began caudally atins. However, without immediate coalescence with its
the convergence of the right internal and external iliac veigsunterpart, it ascended to the left side of the abdominal
and ended cranially at its junction with the right atrium (Figaorta. Soon after, it ended at the left renal vein, which crossed
1). The right IVC collected blood from the right renal veirthe aorta anteriorly, 1 cm below the root of the superior
at the level of the upper apex of the right kidney. Similarlynesenteric artery. The left testicular vein merged with the
double testicular veins were found; one vein was much lardeft renal vein at an angle formed by the left renal vein and
than the other. The larger one, approximately 4 mm thme left IVC (Fig. 1). The right and left IVCs were
diameter, drained into the right renal vein. In contrast, trepproximately equal in width, measuring 1.85 cm in
smaller, approximately 1.5 mm diameter, drained into thdiameter. No anomalies of the azygos or hemiazygos veins
right IVC (Fig. 2). In the present case, the left IVC began ar ureters were observed.

i 5
b 1
’ ﬁ‘? |
Fig. 1. The double IVC ascend on both sides of the aorta. ARig. 2. Double RTV in the same cadaver, with the larger one draining

converging with the LIVC, the LRV crosses the aorta anteriorlyitdo the RRV and the smaller one draining into the RIVC.
merge with the RIVC and returns to a single IVC.

IVC (inferior vena cava), AO (aorta), LTV (left testicular vein), LTA (left testicular artery), RTV (right testicular veiln)right testicular artery), SMA
(superior mesenteric artery), IMA (inferior mesenteric artery), LRA (left renal artery), LRV (left renal vein), RRA (rigartenyd, RRV (right renal vein).

DISCUSSION

Embryonic development of the IVC comprises fouet al, 2007). Common anomalies include left IVC, double
pairs of embryonic veins: vitelline, subcardinal]VC, abnormal renal veins (circumaortic venous ring,
supracardinal, and posterior cardinal veins. Between forgtroaortic renal vein, and multiple renal veins), abnormal
and eight weeks of gestation, scheduled growtluireters (retrocaval and circumcaval ureters), and
anastomosis, and regression of these veins lead to the finakrruption of the IVC with azygos or hemiazygos
formation of the IVC. Misleading or interrupting thiscontinuation. The right and left supracardinal veins
complex process results in IVC anomalies, which usualsmerged in the 6th week and were predominant in the 8th
coexist with other venous anomalies. Approximately 6@eek (Malakiet al, 2012). As the left supracardinal vein
IVC variants have been previously reported (Chaturvedégresses, its right counterpart remains in the infrarenal
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IVC segment. If the left supracardinal vein fails to regres<SONCLUSION

or lacks anastomosis with the primitive cardinal veins, it

becomes the left IVC. In exceptional cases, double IVC We report a rare case of double IVC during a routine

is found only on the right side of the aorta (Nagashitna dissection course in a Chinese man. The infrarenal segment

al., 2006). This condition is occasionally accompaniedf the IVC consists of two parallel venous ducts rather

by other variations such as the retroaortic right renal vetiman a single duct. The right and left IVCs ascended to

or hemiazygos continuation of the left IVC (Nagashimhboth sides of the abdominal aorta. After receiving the left

et al, 2006; Chaijaroonkhanarak al, 2017). IVC, the left renal vein crossed the aorta anteriorly, met
the right IVC, and continued upward as a single renal and

This differs from the present case in which the rigtguprarenal segment of IVC. No anomalies were found in

and left IVC were derived from the right and leftthe ureters and azygos or hemiazygos veins, except for

supracardinal veins, respectively, and each IVC waso RTVs: one drained into the right renal vein and the

located on either side of the aorta. Furthermore, the lether into the right IVC. Although people with anomalous

IVC drains into the left renal vein, not directly into thdVC and double RTV are always asymptomatic,

right IVC (Li et al., 2022). radiologists and surgeons should exercise caution to avoid
misdiagnosis and achieve smooth operation during

In addition to the IVC anomaly, abnormal RTVsretroperitoneal surgeries.

were observed, which followed two return routes. The

primary route drains directly into the right renal veiiRCKNOWLEDGMENTS . We sincerely thank the donors

and the secondary route drains into the right IVQor their support. This work was supported by grants from

Gonadal veins arise from the caudal part of ththe Undergraduate Innovation Research Program of Wuhan

subcardinal veins. Right subcardinal vein contributes tdniversity (Grant Nos: 202452045, 2024TP026, and

IVC formation and the left subcardinal vein contribute20232G223) and the Wuhan University Graduate

to left renal vein formation, RTV drains into the IVC,Education Demonstration Curriculum Project

and the left testicular vein drains into the left renal veirfCardiovascular Anatomy & Research Progress).

In this case, the double RTVs may have originated from

duplication of the subrenal part of the right subcardin@HANG, Q.; HU, Y. & HU, C. Coexistencia poco frecuente de

vein (Nayak & Vasudeva, 2020). The incidence ofena cava inferior doble con vena testicular derecha dahlg.

multiple RTV has been reported to be 7.99 % (Nallikuzhyorphol., 42(6)1726-1729, 2024.

et al, 2018). Therefore, a thorough understanding of

testicular vasculature is necessary to avoid RESUMEN: La vena cava inferior (VC') es el conducto

misinterpretation of angiograms or to reduce the risk $§N0S0 principal de la parte inferior del cuerpo, que se extiende
complications during renal surgeries. como un solo vaso a lo largo del lado derecho de la aorta

abdominal y termina en el atrio derecho. La VCI doble es una
._anomalia poco frecuente que suele detectarse de manera incidental

. . . . 'Qdurante la obtencion de imégenes o de una cirugia retroperitoneal.
diagnostic imaging or extraperitoneal surgery (Haelidi En un cadaver de un hombre chino de edad avanzada, observamos

al., 2016), as patients with IVC anomalies are alwayga \/Cl doble en la que las VCI derecha e izquierda eran paralelas
asymptomatic. However, vigilance should be maintainegambos lados de la aorta abdominal. La VCl izquierda finalmente
during imaging or other clinical procedures to avoidonvergia con la vena renal izquierda, que posteriormente cruzaba
misdiagnoses or other clinical complications. For instancanteriormente la aorta abdominal para fusionarse con la VCI
left IVC can be misdiagnosed as lymphadenopathy, whiggrecha, formando una VCI normal dnica, que pasaba a traves
can lead to unnecessary chemotherapy (Klinkhaokiornde! diafragma y terminaba en atrio derecho. No se observaron
al., 2020). Because of the complicated blood flow in gtras anomalias aparentes, excepto dos venas testiculares
double IVC, an individual with this anomaly isderechgs, la méas pequenia de las cuales drenaba en la VVCI derecha
predisposed to develop deep vein thrombosis (DVT). .yola mas grande en la vena renal derecha. Aunque las personas

treat DVT. filt hould be | ted into both IVC con VCl andmala suelen ser asintomaticas, se debe tener cuidado
rea » THiters shou € inserted Into bo sor %ara evitar errores durante la obtencion de imagenes radioldgicas

single filter should be placed above the junction of the | ¢irygia retroperitoneal. En estos casos, una comprension
left and right IVCs to prevent recurrent pulmonaryyeoperatoria de los vasos anémalos mdltiples ayudara a los
embolism (Kandpakt al., 2008). Identifying an médicos a evitar posibles riesgos durante las cirugias abdominales
anomalous IVC and its tributaries prior to retroperitoneglretroperitoneales.

surgery, such as laparoscopic or donor nephrectomy, can

also mitigate the risk of excessive bleeding ([2alal, PALABRAS CLAVE: Anomalias; Coexistencia; Vena
2022) or other iatrogenic complications. cava inferior doble; Vena testicular derecha doble.
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