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SOUHRN

Znalost klinických a anatomických odchylek pánevního žilního systému hraje významnou úlohu v diagnos-
tice a použití katetrizačních metod u pánevních varixů. Nejvýznamnější charakteristiky gonadálních žil jsou 
defi novány fl ebografi ckým vyšetřením dolní duté žíly a pánevních žil. Aby se zabránilo případným kompli-
kacím, je při endovaskulárních intervencích nutno brát tyto charakteristiky v úvahu. 

© 2021, ČKS.

ABSTRACT

Knowledge of the clinical and anatomical variations of the pelvic venous system plays a signifi cant role in 
the diagnosis and transcatheter methods of treatment of pelvic varicose veins. The most important charac-
teristics of gonadal veins are identifi ed by phlebography of the inferior vena cava and pelvic veins. These 
characteristics should be taken into account during endovascular interventions in order to avoid possible 
complications. 
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Pelvic varicose veins (PVV) is a disease characterized by 
dilatation of ovarian veins and pelvic venous plexuses. 
Nonetheless, when there is retrograde blood fl ow, ovar-
ian venous insuffi ciency can be encountered in patients 
with normal venous diameter (4–5 mm). According to vari-
ous authors, the incidence of PVV among females is ap-
proximately 30% which shows the gravity of this medical 
and social problem. Per several studies, 10–70% of PVV 
patients also develop varicose veins of the lower extremi-
ties:1 in 10–62% of cases, the cause of recurrent lower 
limbs varicosities is pelvio-perineal refl ux.2,3

The diagnosis and treatment of PVV remains the focus 
of attention among phlebologists and vascular surgeons, 
because there are still no generally accepted recommen-
dations that dictate treatment algorithms for patients 

with unusual venous anatomies as well as clear indications 
and contraindications for surgical cure.4 Phlebography is 
currently the standard diagnostic method for PVV. In the 
normal pelvic venous system, the right and left common 
iliac veins empty into the inferior vena cava (IVC) at the 
level of the lower edge of the L5.3

Typically, inferior vena cava (IVC) is valveless, retroperi-
toneal, and on the right of the abdominal aorta. The as-
cending lumbar vein which joins the paired lumbar veins 
empties directly into IVC. The longer left ovarian vein 
(LOV) usually drains into the left renal vein, while the 
shorter right ovarian vein (ROV) on the other hand emp-
ties directly into IVC.5,6

Normally, the LOV forms anastomoses with the inferior 
mesenteric vein, which in 49% of women drain into the 
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middle segment of the LOV. However, the ROV is more 
variable: it anastomosizes with the superior mesenteric 
vein in 60% of cases, drains into the infrarenal segment 
of IVC, or in 30% of cases, empties into the confl uence of 
the right renal vein (RRV) and the IVC. In 10% of cases, it 
drains directly into the intrarenal branches of the right 
renal vein.7

The fi rst pelvic phlebography ever performed was by 
Guillaume and Beau in 1954. It showed tortuous and di-
lated gonadal veins without pelvic congestion syndrome 
(PCS). The anatomy of the female pelvic venous system 
differs signifi cantly from person-to-person and is quite 
complex – especially with respect to the various venous 
plexuses surrounding the vagina and uterus.8 Whilst the 
cystic plexus has valves, the uterine and the pampiniform 
plexuses are valveless.9

In 6–15% of women, the left gonadal veins are valve-
less. Meanwhile, in 41% of patients, congenital gonadal 
venous insuffi ciency occurs on the left and on the right 
in 46%.10 As a rule, in most patients, the development 
of PCS is facilitated by both congenital defects of the 
tributaries of the IVC and the normal anatomical ovarian 
blood fl ow.11

Per the results of many studies, 17% of people have 
abnormal renal veins,12,13 0.5–30% of whom have multiple 
renal veins (most often of the right side).12 In 26–29% of 
these people, the renal veins are double, whereas tri-
ple renal veins occur in 5–9.7% of them.14 Anomalies of 
LRV have been found in only 5% of observed patients.12 
A good example is a case of four right renal veins with 
multiple renal arteries.15 

Apart from the above-described defects in the de-
velopment of renal veins, other structural anomalies 
include circumaortic LRV, which has quite a rare inci-
dence (0.3–5% of cases).16 Observations by N. Drabe 
et al. (2001) showed that the prevalence of retroaor-
tic LRV was 0.8–7%.17,18 According to M. Izumiyama et 
al. (1997), retroaortic LRV develops when the ventral 
arch of the aortic collar regresses, whilst the dorsal arch 
persists to form LRV. The ventral portion develops be-
tween supracardinal veins, and the posterior portion 
originates from the supracardinal venous anastomo-
sis.19 The clinical manifestations of the retroaortic posi-
tion of LRV are impaired venous outfl ow and develop-
ment of renal venous congestion, resulting in ovarian 
varicose veins.20 

From a surgical point of view, in order to avoid recur-
rence of PVV, it is very important to take into account the 
possibility of 1–2 lower lumbar veins or double gonadal 
veins draining into the LRV. This anatomical variation oc-
curs in 37–65% of females.19 Moreover, for a successful 
phlebography, it is necessary to know all the possible an-
atomical defects of LRV drainage into the IVC. Anomalies 
of LVR are classifi ed according to:

1. Number of veins 
I) presence of accessory renal veins; 
II) double left renal vein: 
     a) with drainage of adrenal vein into the upper left 

renal vein; 
     b) with drainage of adrenal vein into the lower left 

renal vein; 

III) incomplete bifurcation of left renal vein; 
IV) multiple left renal veins. 

2. Retroaortic left renal vein 

3. Extracaval drainage 
I) into the iliac vein; 
II) into the hemiazygos vein; 
III) into the iliac and hemiazygos veins (after splitting); 
IV) into the precaval venous plexus. 

4. Vertebral level
I) high – above the L1; 
II) low – below L2. 

5. Venous pathologies 
I) stenosis;
II) presence of valves;
III) other. 

Futhermore, J.K. Nam et al. (2010) described 4 ana-
tomical variations of drainage of a retroaortic LRV into 
IVC (Fig. 1).20 Though most of the anatomical variations 
of pelvic veins have no functional signifi cance, they can 
pose diffi culties during femoral vessels catheterization or 
pelvic surgeries.21

Mack Shin et al. (2014) in a retrospective study to 
determine the prevalence of congenital defects of ili-
ac veins reviewed the multidetector computed tomog-
raphy of 2,488 patients. They presented their findings 
in a schematic drawing (Fig. 2). A normal IVC is right-
sided, i.e., it lies to the right of the aorta. A left-sided 
IVC is a congenital defect whereby IVC is located on 
the left of aorta with LRV crossing aorta anteriorly 
to join RRV and the right-sided suprarenal segment 
of IVC (Fig. 3).22 The prevalence of a left-sided IVC is 
0.2–0.5%.23      

A double IVC is a rare occurrence, found in 0.6–2.3% 
of study subjects.24,25 M. Itoh et al. (2001) explained that 
a double IVC forms when left supracardinal veins persist 
(Fig. 4).26 Also, aplasia of the hepatic segment of IVC and 
its communication with the azygos vein is seen in 0.6% 
of instances.26 This defect of IVC deserves much attention 
since under unfavourable conditions, (trauma, surgery, or 
a history of infection) it can be complicated by deep vein 
thrombosis and chronic venous insuffi ciency.27

Fig. 1 – Possible forms of retroaortic left renal vein drainage: type 
1 – directly into the inferior vena cava (typical at L1–L2); type 2 – 
inferiorly into the inferior vena cava (below L1–L2); type 3 – circum-
aortically into the inferior vena cava; type 4 – into the left common 
iliac vein.

1 2 3 4
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Fig. 2 – Schematic presentation of pelvic venous variations. Type 1: 
normal iliac venous connection – 79.1% of study subjects; type 2: 
high joining of the internal iliac vein to the ipsilateral external iliac 
vein – 7.8%; type 3: internal iliac vein joins the contralateral com-
mon iliac vein – 2.3%; type 4a: internal iliac veins form a common 
trunk – 0.4%; type 4b: internal iliac veins form a common trunk 
and communicating veins between the ipsilateral external iliac vein 
and the internal iliac vein – 0.5%.; type 5 (a, b): communicating 
vein between the internal iliac vein and contralateral common ili-
ac vein – 6.9%; type 5 (c, d): communicating vein between the in-
ternal iliac vein (or tributaries for it) and the contralateral internal 
iliac vein – 0.9%; type 6a: double inferior vena cava without a con-
necting vein – 0.2%; type 6 (b, c): double inferior vena cava with 
a connecting vein between the common iliac veins –  0.5%; type 6 
(d, e): double inferior vena cava with a connecting vein between 
the common iliac vein and internal iliac vein – 0.2%; type 7: left 
inferior vena cava – 0.1%; type 8a: segmental duplication of the 
common iliac vein – 0.2%; type 8b: duplication of the common iliac 
vein with separate drainage to the inferior vena cava and contrala-
teral iliac vein – 0.2%.

1 2a
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Fig. 3 – Variations of left-sided IVC. IVC – inferior vena cava; L – left; R – right. Adapted with permission from Truty 
et al. Ann Vasc Surg 2007;21:186–197.

Case report. Right ovarian vein dilatation, 
most probably due to inferior vena cava 
transposition

A 27-year-old nulligravid patient presents with disparen-
uria, dysmenorrhea, and pain in the right iliac region. She 

had these symptoms for over 3 years. The pain intensifi ed 
during physical activities and was refractory to phleboto-
nics. She is on hormonal replacement therapy (YAZ). Her 
previous medical history includes autoimmune thyroiditis.  

An MRI revealed a left-sided infrarenal segment of 
IVC, signs of stenosis in the middle and proximal seg-
ments of the right common iliac vein, and dilated right 
ovarian vein (12 mm), ascending lumbar vein (10–12 mm), 
parametric venous plexus (12 mm), arcuate vein (9 mm). 
The IVC above its bifurcation was 20 × 16.5 mm (Fig. 4). 
She was diagnosed with pelvic varicose veins and pelvic 
congestion syndrome. A phlebography of IVC and pelvic 
veins by femoral access with a 5F Cobra 1 catheter (Cook 
Medical, Bloomington, IN, USA) revealed the same fi nd-
ings. A superselective embolization of the right ovarian 
vein with a Penumbra Coil 35 was performed (Fig. 5).

Fig. 4 – Non-contrast MRI phlebography of IVC and pelvic 
veins. 1 – dilated right ovarian vein; 2 – inferior vena cava.
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hypertension, which culminates in the development of 
ovarian varicose veins.20,28 Also, anaplasia of the hepatic 
segment of IVC can cause symptoms of peripheral venous 
thrombosis and chronic venous insuffi ciency, which in 
50% of instances are bilateral.29 

The high prevalence of multiple right renal veins is 
associated with the peculiarities of development of the 
abdominal right and left venous system. Whereas RRV de-
velops from multiple mesonephros veins, LRV originates 
from left subcardinal and supracardinal venous anasto-
mosis.30 Variations of IVC and its tributaries development 
can have serious clinical effects (from PVV to gonadal and 
iliac venous thrombosis), and so, should be taken into 
consideration during interventional procedures. Careful 
interpretation of results of non-invasive diagnostic meth-
ods could help prevent serious mistakes in patient man-
agement. 
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