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ABSTRACT

Introduction: the inferior vena cava is an important blood vessel to the venous drainage of the body’s inferior portion and
inferior members. During its development, it may occur some anatomic variations that are relevant from the clinical and
surgical point of view, because of this fact, the professionals should have awareness of the possibilities of differences of
normal anatomy.

Purpose: the main objective of this study was to describe an imaging finding of the inferior vena cava of a young patient and
to correlate this anatomical variation with the clinical importance of their knowledge.

Case Report: young male patient, after an episode of digestive bleeding, recurrent diarrhea and occasional constipation
for 2 months, looked for medical clinic service for investigation, being requested the accomplishment of ultrasonographic
examinations and computed tomography of total abdomen. This work describes a case of duplication of the inferior vena
cava, diagnosed after ultrasonography and computed tomography. We also carried out a study in the medical literature about
the importance of the professional to know the anatomical variations of the inferior vena cava, especially in general and
vascular surgical procedures, and his investigation through imaging tests. Ultrasound examination revealed the presence of
a duplication of the infra-renal inferior vena cava, confirmed by computed tomography. Clinical evaluation and biochemical
blood test results diagnosed the patient with lactose intolerance.

Conclusion: the knowledge of variations of the inferior vena cava is important to precise diagnostic from images and should
be considered when planning abdominal surgeries and in endovascular procedures.

Key words: Anatomic variation; Radiography abdominal; Inferior vena cava; Vascular surgical procedures; Vascular
malformations.

subcardinal and supracardinal veins each one with
its period of dominance between fourth, sixth and
eighth weeks, respectively.!>6 Like this, there is
the formation of a more established system, where
the caudal portions of the posterior cardinal veins
will give rise to the common iliac veins. The most
cranial portion of the right subcardinal vein origins
the hepatic portion of ICV, instead. This subcardinal
vein also forms the suprarenal and renal portions of
ICV, while the infrarenal portion of ICV is formed by
the right supracardinal. It's worth emphasizing that
the gonadal veins are originated from subcardinal
veins and the left adrenal (suprarenal) is originated
by left subcardinal vein. The superior segments of

Introduction

The inferior vena cava (IVC) is one of the main veins
in the organism, being an important retroperitoneal
structure and mustbe observed in everyimaging exam.!
Four segments (hepatic, adrenal, renal e infrarenal)
constitute the IVC, which has its origin in the union
of two common iliac veins around the fifth lumbar
vertebra, assuming an upward direction, that passes
to the right of the abdominal aorta by the surface of
the psoas major muscle, flowing into the right atrium.
To summarize, its function is to drain the blood from
inferior members, a great part of the abdominal wall
and back and, also, the organs from abdominal and

pelvic areas.>™

Embryologically, its development is quite complex,
involving processes of growth, regression and
anastomosis of some blood vessels during fetal
period, mainly between the sixth and eighth weeks.
It's shaped by three pairs of veins: posterior cardinal,
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left and right supracardinal veins will be responsible
for the formation of hemiazygos and azygos veins,
respectively.>”8

This complex process of embryonic development
of ICV may result in many anatomic variations® that,
that although are rare, can cause numerous functional
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alterations in the organism and so, are of great
relevance from the clinical and surgical points of
view."°

The carries of alterations can be symptomatic or
asymptomatic,""however, most part of these alterations
are found accidentally.”” The lack of symptoms in some
carriers of IVC interruption is justified by a great
development in the azygos or hemiazygos vein, which
is 0.6% of interruption cases. In the asymptomatic
cases pain, edema and varicose veins in inferior
members, pain and collateral circulation in the
abdomen, hematochezia and varicocele are commonly
observed. Besides that, it's usual the occurrence of
deep venous thrombosis (DVT), thromboembolism
and hepatic venous thrombosis," being the bilateral
DVT present in 50% of the DVT cases in carries of IVC
variations.’

This way, before the significant prevalence of
this finding, it’s clear that the knowledge of the IVC
anatomic variations is of major importance in the
systematization of surgical and radiologic anatomy
of these blood vessels. Therefore, the objective of
this work is to talk about a finding through images
of inferior vena cava (IVC) anatomic variation in a
young patient. Besides the study of this variation,
some concepts related to anatomy, functionality and
to the clinical importance of the inferior vena cava
variations, as well as its repercussions in the surgical
and radiological field, will also be reviewed.

Duplicity of the Inferior Vena Cava’s Image finding: Clinical and Surgical Care

Case Report

Young male patient, 18 years old, white, with an
episode of digestive bleeding, recurrent diarrhea
and occasional constipation for 2 months, looked for
medical clinic service for investigation. The patient
had already had appendectomy surgery when he was
9 years old, but without any previous disease. An
ultrasound of the total abdomen was requested, in
which the anatomic variation was verified: presence
of a duplication in the infrarenal inferior vena cava
(Fig. 1), with the left inferior vena cava draining to the
renal homolateral vein. Other abdominopelvic organs
where found without any signs of abnormality. To a
better investigation, a computed tomography of the
total abdomen (Fig. 2) was requested. In order to be
less invasive with the patient, we chose not to order
computed tomography (CT) with intravenous contrast
medium. In addition, the availability of equipment,
limited resources for diagnosis and clinical indication
were considered. The IVC duplicity apparently did not
cause any physiological alteration in the patient, who
was diagnosed with lactose intolerance, the cause
of the clinical condition reported before. It should
be borne in mind that the duplication of the inferior
vena cava may be related to other more extensive
anatomical variations, related to the left renal vein,
iliac veins, azygos, hemiazygos and thoracic and
abdominal viscera.

Figure 1. Ultrasound picture of the cross section of the inferior vena cava duplicity. Aorta artery (AO), left and right inferior vena cava (VCI, white arrows).
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Figure 2. Computed tomography (CT) of the total abdomen. In A, coronal cut showing two inferior vena cava (white arrows). In B, axial cut also showing two inferior

vena cava (white arrows) in both sides of aorta artery

Discussion

Anatomic variations of the inferior vena cava (ICV)
are results of an abnormal embryo formation process
and vascular development, and the duplication of the
IVC is the main alteration. The most prevalent and
more clinically important types of alterations are:
left IVC (0.2 to 0.5% of the population), double IVC (1
to 3% of the population), circum-aortic left renal vein
(1.5 to 8.7% of the population), retroaortic left renal
vein, among others, such as subhepatic IVC agenesis,
retrocaval ureter, IVC’s transposition.® ® 2 Were also
described retroureteral IVC, left IVC, retrocaval IVC,
IVC with drainage through the azygos veins and IVC
interruption with continuation by the azygos vein.®
The variations of duplication of IVC correspond to
about a third of these variations.! Anderson et al.,*
attributed the IVC duplicity to the persistence of both
supracardinal veins.

However, the prevalence of said duplication is
somewhat controversial. Most studies show the
rareness of the cases, with an incidence of about 0.2-
3% of normal individuals and reveal that the diagnosis
usually occurs accidentally in radiological exams or
in research for organic dysfunctions, by scanning
in computerized tomography, magnetic resonance
imaging or compression ultrasonography with color
Doppler evaluation (US).%%510 According to Bass
et al.® e Babu et al.?® the anomalies of IVC are rare
and clinically asymptomatic, numerous times going
unnoticed.

It's possible to find older studies that reveal a

bigger incidence rate, approximately 1 in 374 normal
individuals, revealing that the findings of double IVC
aren’t unusual.” According to Baeshko et al.!® the
congenital anomalies of IVC are more frequent in
young males.

Aliterature review study, presented by Kapetanakis
et al.” showed that the data from populational
prevalence rate, in other words, reported incidence,
in Asian populations, mainly China, Japan and India,
and those reported in Western Europe are very
similar. According to Malaki et al.’ the duplicity of
IVC were reported overall in men, corresponding to
a percentage of 62%, as well as the cases of aplasia/
agenesis. However, the IVCs interruptions were in
bigger percentage in women.

In this way, a greater emphasis should be given to the
clinical and especially surgical importance of a precise
diagnosis, in the procedure of organ transplantation
and retroperitoneal surgeries,” such as radical
nephrectomy, sympathectomy or ureteral surgery,
aside from a special alert to possible thromboembolic
events,*2?22 The preoperative evaluation is notably
important once these anatomic variations of IVC are
noiseless,'®?*?* being diagnosed in routine dissection
studies, retroperitoneal surgeries or by imaging
exams, that were solicited with other purposes.?

The patient from the referred case did not report
previous cardiovascular complaints, turning the
venous anomaly to be diagnosed by finding through
images. According to Artico and contributors!, the
anatomic variations of this vase are a clinical finding
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relatively atypical during surgery or diagnostic
procedures in patients without symptoms.

In some case reports were described heart defects
associated with anomalous inferior vena cava.*®® It
could also be associated with other venous anomalies,
observed in suprarenal and gonadal veins? or in
horseshoe kidney.?® Some other comorbidities can
still be found such as splenic anomalies, intestinal
malrotation, pulmonary dysgenesis, renal agenesis,
dextrocardia or other congenital heart disease.?
Nevertheless, in the present description no other
anatomic variation has been found.

The description of these anatomic variations has
clinical importance because it is crucial to increase
the safety of surgical procedures, of interventional
radiology, of diagnostic imaging of retroperitoneal
masses and for the treatment of thromboembolic
disease.3°

The presence of duplicity or interruption of IVC is
indicative of risk for deep venous thrombosis (DVT) in
the inferior members,!®%! essentially in young patients
(under 30 years old) and when the iliac veins are
affected. It is important to consider that thrombi can
extend to the additional IVC and not be detected or
be subdiagnosed, requiring protection from both veins
with vena cava filters. Occasionally, when there is
recurrence of embolism after the placement of a filter
it could be evidence of the presence of duplication, in
this case it is suggested a venography of the femoral
vein to diagnose the duplication.o 13!

In the indications of IVC filter placement what may
occur is the insufficiency of the venous network or the
slowness / swirling of blood flows from the lower limbs
and pelvis towards the heart, leading to thrombosis’
development, especially in the iliac and femoral
veins, even so it is more common in patients with IVC
agenesis.?® In that way, according to Doe and Ryu,® to
the placement of the filter of IVC, the interventionist
radiologist should take into consideration the
possibility of existence of anatomic variations of this
blood vessel, mainly because many of these anatomic
considerations are clinically silent.

Another clinical relevance for this variation is the
renin sampling for hypertensive patients, since the
duplicity of the IVC may dilute the sample of the
left renal vein. Because of that, cavography or other
imaging techniques should be executed to avoid
dilution, the catheter being as close as possible to the
renal wire.!

In reality, few are the cases of double IVC with
symptomatic patients. Even fewer are the conditions
in which the indicated procedure is the placement of
filters of vena cava. The pathophysiology of deep venous
thrombosis (DVT) in double IVC patients is explained
by the slow venous flow, despite the compensatory
mechanism of collateral blood circulation, as an
example, the distension of the venous return system
azygos-hemiazygos, which could lead to venous
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hypotension of the extremities, predisposing to the
formation of thrombi, typically bilateral, seen in 50%
of the cases®?. The DVT is frequently the first symptom
of a congenital anomaly of IVC. When asymptomatic,
the IVC variations’ treatment is conservative for most
patients.'

When related to the diagnosis of IVC duplicity,
it's extremely hard to be done by older radiological
methods, the CT imaging being necessary, as well as
any other retroperitoneal structures, especially when
in the presence of large amounts of retroperitoneal
fat. Through CT, the IVC can easily be mapped since
its origin, with the technique being non-invasive
and effective to the diagnosis of diseases of the
retroperitoneal space, particularly to detect anomalies
in the main blood vessels, such as the aorta artery
or IVC, in asymptomatic patients.! Nowadays, the
multidetector computerized tomography (MDCT)
allows data acquisition from volumetric image of high
spatial resolution of two-dimension (2D) and three-
dimension (3D) after the processing, which allows the
complex vascular malformations visualization in an
understandable way.*

Nevertheless, this diagnosis can be erroneous in
paraaortic adenopathy cases, essentially because of
the lymphomatous or metastatic disease, in which
the lymph nodes get bigger and, therefore, making it
possible to visualize single masses or conglomerate
bodies surrounding the aorta or the IVC. This anatomic
variation may be mistaken for lymphadenopathy or
with a retroperitoneal mass,?%3* making it necessary
to know the different IVC anatomic variations so that
the radiologists may avoid wrong interpretations.* %
According to Baeshko et al.,'s the differentiation in the
diagnosis of IVC anomalies is important in the choice
of a treatment method and additional prognosis.

The investigation of IVC variations through imaging
exams is even more relevant to the investigation of DVT
cases recurring in young individuals, principally if the
thrombosis is bilateral”. Besides that, the knowledge
of IVC anatomy in the preoperative is capable of
avoiding numerous surgical complications in radical
nephrectomies, sympathectomy, retroperitoneal
surgeries, organ transplants, or ureteral surgery.%"?
Another surgical relevance of the IVC variations is
referred to the placement of the filters in this blood
vessel in patients who carry DVT. The acknowledgment
of the many variations allows a better surgical
planning and avoid recurring events of post-surgical
pulmonary embolism in cases of double vena cava®. In
that way, the new radiological modalities emerge with
great importance in this area, for allowing a better
visualization of the anatomic relations, being necessary
basic knowledge of embryology and the anatomic
variations of the IVC to a correct interpretation and
description by the radiologist, with special attention to
the alterations that may result in clinical and surgical
implications.
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The anatomic variation of IVC may lead to surgical
complications in procedures in the retroperitoneum,
and because of that it is important that the surgeon
is familiar with these, so that he can anticipate and
successfully conduct some of the potential problems.
The variations of venous structures tend to be dilated
and tortuous, making the injury risk more possible.
Therefore, the lack of preoperative knowledge of
retroperitoneal venous variations, especially with an
unexpected presence of IVC in a unusual position,
could have disastrous consequences, such as the
risk of bleeding during the removal of organs or an
intraoperative trauma of retroperitoneal surgery,
putting at risk the life of the patient, being a challenge
to the surgical professional.>#?*3637 In nephrectomy
cases, whose donor has the duplication of the IVC, it
has been reported postoperative complications, like
scrotal edema.

Variations of the arterial and venous system of
the abdomen and pelvis have important clinical in
abdominal surgeries (of the gastrointestinal tract,
kidneys and endopelvic organs), in abdominal
laparoscopic  procedures and  radiological
intervention.* Congenital anomalies of IVC are rare,
however, it is of great relevance the knowledge from
the carrier (patient), radiologists, surgeons, general
practitioners, urologists and oncologists of these
variations, especially in organ donations cases.?6:3940
In renal transplant cases, the left renal vein may
be shorter, apart from having urological anatomic
variations and vascular ones that accompany them.”®

Thus, the clinical importance of duplicity of the
inferior vena cava in retroperitoneal surgeries,
abdominal organ transplants, total nephrectomy,
inferior vena cava ligation, and placement of vena cava,
especially in cases of thromboembolic disease, can
be clearly demonstrated. pharmacological therapy
with anticoagulants and radiological abdominal
intervention.*® In this sense, the real necessity of all
transplant surgeons to confirm the anatomy of all
blood vessels involved in the surgical procedure stands
out, so that if any anomaly is present, they should be
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