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Abstract Pelvic veins incompetence may cause
varicose veins formation in the lower extremity due to
leak points of the pelvic circulation. This observation
is particularly frequent in recurrence cases especially
in multi parity. The cause of pelvic vein dilatation is
still not clear. Traditional mechanism for varicose veins
formation referred to leg varices cannot be transferred
to pelvic circulation where a strong efficient pumping
mechanism and a high hydrostatic column is missing.
An dternative explanation is possible if hormonal factors
are considered to contribute to vasodilatation (estrogen
is a potent vasodilator), and pelvic veins are naturally
exposed to high doses of ovarian hormones. Pelvic veins

Leadingidea

Estrogens direct action on veins, i.e. vasodilation
(variably mediated), could be the real cause of dilation of
veinsin pelvic veins incompetence possibly generating the
Pelvic Congestion Syndrome ( PCS) and, in particular in
pelvic derived lower extremity varicose veins.

I ntroduction

L ower extremity chronic venous insufficiency dueto
pelvic leak points in women has been described with an

incidence of a4% in 1976 by Hobbs! who examined 1000
women perivulvar varicosities.

Pelvic derived lower extremity varicose veins
(primary or recurrent) result from pelvic venous
hypertension that escapes to the legs through severa

poi nts>3*, The most common escape point is the perineal
or P point, where the internal and external pudendal veins
connect in the urogenital triangle. These leaking points
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dilatation/hypertension , rich in estrogens, may be directed
through leak points to leg veins where estrogens effect
of vasodilation is maintained. Then, at every Valsava
like action, some blood rich in estrogens passes in
the leg network giving rise, among others, to perined
veins dilatation, recurrence after groin dissection for SFJ
high ligation, intermittent leg pain/discomfort. Estrogens
sampling studies could confirm this hypothesis and guide
aternative treatments

Keywords Pelvic Congestion Syndrome, pelvic
veins reflux, pelvic leak points, varices recurrence,
estrogens action

can lead to inner thigh and posterior labial varicose veins.
The next most common escape point is the inguina or |
point. At thislocation, pelvic venous plexus— derived reflux
passes through the external inguinal ring via a recanalized
vein of the round ligament, emerging in the groin media
to the common femora vein. This can lead to groin and

labial varicose veins®. Other less commonly discussed
escape points include the gluteal (G)points (inferior and
superior) and varicose veins traveling aong the sciatic
nerve (O-obturator) and the Clitoris point (C point), the
anastomotic plexus between the bulbar vein and superficial
dorsal clitorisvein. (reflux from Internal Pudendal veininto
Anterior Saphena varicose vein through retrograde flow
in bulbar vein, Plexus Ven. Communicans, Dorsal Clitoris
Vein and External Pudendal) (Fig 1 and Table 1).

The recent UIP Consensus Document® ignores
completely this ultrasound based classification despite its
practical validation and use by some of the same consensus
Authors.
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Fig 1 - Anatomical position of the most common escape points (6 each side): | - Inguinal point, O - Obturator point, C -
Clitoris point, P - Perineal point, Gs - Gluteal Superior point, Gi - Gluteal Inferior point.

Over 756 patients with varices fed by leaking points,

Gianesini’ for example, found this incidence:
« Point P: 535 patients (70.8%)

« Point |: 156 patients (20.7%)

« Point GI: 28 patients (3.7%)

* Point O: 24 patients (3.2%)

* Point GS: 13 patients (1.6%)

(C point not cited)

Venous clinics that have used pelvic venography or
transvaginal or transperineal duplex sonography to evaluate
all patients with pelvic pain, Doppler ultrasound evidence
of lower limb venous insufficiency, and evidence of pelvic
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venous origin have shown that 15% to 20% of patients have
lower limb varicosities with a partial or complete pelvic

origi ne.
The prevalence might be even higher in populations
with persistent or recurrent varicose veins after previous

treatment. Perrin reported al17% incidence of PCSinfemale
patients with recurrence after surgical treatment of varicose

veins’. However, the percentage of such patients can be as

highas 309%0. PCSwas the source of non sapheno-femoral
reflux inthegroinin 6.1% of patientswith primary varicose

veinstt,
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Table | - Pelvic escape points

where the internal and external pudendal veins connect in
the urogenital triangle leading to inner thigh and posterior
labial varicose veins. (Alcot canal)

reflux from pelvic venous plexus passes through the
external inguinal ring viaarecanalized vein of the round
ligament, emerging in the groin medial to the common
femoral vein, leading to groin and labial varicose veins
upon the pyramidal muscle, connected to the Internal lliac
Vein by the superior gluteal vein, gives mostly congenital
veins reflux and dilatation

below the pyramidal muscle, connected to the Internal lliac
Vein through the inferior Gluteal Vein, leads to varices
along the Sciatic Nerve

the Obturator Vein causes leg varices when draining in the
GSV instead of the Femoral Vein

the anastomotic plexus between the bulbar vein and
superficial dorsal clitoris vein point

Acronym  Name Description
P Perineal point

I Inguinal point

Gs Gluteal Superior point

Gi Gluteal Inferior point

O Obturator point

C Clitoris point

Reflux from the pelvis or abdominal wall can also
occur in 42% of patients with primary varicose veins
associated with sapheno-femoral reflux and, in 35% of
those, reflux in the anterior accessory great saphenous

vein®.

Etiology of PCS

The precise etiology of PCSis poorly understood. A
reflux of blood in the pelvic and/or ovarian veins is the
most evident occurence, due to the absence of functioning
valves, resulting in retrograde blood flow and conseguent
venous dilatation. Valves are absent from the orifices of
the gonadal veins in 15% of women, and, in those where
valves are present, they are incompetent in 40% on the
left and 35% on the right Usually the left ovarian vein is
more (or initially) involved, possibly due to its anatomical

(unfavorable) situation™2.

However, in a group of 38 asymptomatic parous
women who underwent computed tomographic (CT) scan

imaging, Rozenblit et al 13 found an incidence rate of 47%
of incompetent and dilated ovarian veins, suggesting that
the symptoms of the pelvic venous disorders may be the
result of factors other than gonadal venous insufficiency.

The cause of pelvic vein dilatation is till not
clear. Traditional mechanism for varicose veins formation
referred to leg varices ( diastolic reflux- systolic pumping
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emptying- high column hydrostatic pressure effect) cannot
be transferred to pelvic circulation where a strong efficient
pumping mechanism and a high hydrostatic column is
missing.

Estrogens contribution

An dternative explanation is possible if hormonal
factors are considered to contribute to vasodilatation, and
pelvic veins are naturally exposed to high doses of ovarian
hormones. Estrogen is a potent vasodilator. This effect
occurs by various mechanisms, and estrogen receptors on
human vascular cells are known to exist. Estrogen also
causes nitric acid secretion, which causes relaxation of

smooth muscle via stimulating nitric oxide s/nthasel“.
Nitric oxide not only dilates the uterine vessels, but also
causes pelvic pain that can be blocked by nitric oxide

inhibitors™.

During pregnancy estrogen level is very high
contributing to the dilatation (60 times the initial volume)
of the whole pelvic system. Moreover, dilated veins are

more frequently observed with increased parity16. Partial
recovery is described after delivery (6 months), while
successive pregnancies tend to enhance dilatation and
reduce recovery.

The ovarian veins are exposed to a 100-fold
high concentration of estradiol and estrone compared
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to the peripheral circulation. Resulting distension of the
ovarian veins will worsen symptoms of pcst’. Reports
of improvement in PCS symptoms when patients reach

menopause or undergo hormonal suppression support this
conceptls.

Estrogens induced Angiogenesis related to
recurrence

Neovascularization refers to new blood vessel
formation in the granulation tissue along the track of
previously stripped or ligated veins. Even after correct
functional ligation neovascularization has been reported
to account for 25-94% of recurrent varicose veins and
is the most common cause of recurrence, together with
the development of varicose veins attributable to disease

progression in many studies™®.

It may be induced by diffusible angiogenic factors
released from the surrounding tissues. Neovascularization
may be part of the norma sequence of wound healing,
originating from hypoxia induced activation of endothelial
cells distal to the stump ligature leading to the release of

angiogenic factors.
Estrogens can be related to these factors:

In ovulating women, estrogens regulate of the
processes of neovascular development in the uterus. This
same process is essential in non reproductive tissue for
wound healing, repair of damaged organs, restoration
of blood supply to ischemic tissue and tumor growth.
Estrogenic compoundsincrease proliferation of endothelial
cells in vitro and in vivo in the vicinity of an endothelial
lesion , involved in maintaining and repairing damaged
vascular lining, in angiogenesis to ischemic tissue, and in

the formation of new blood vessels or vascul ogenesi st4,

This specific effect could explain the particular
tendency to groin recurrence (neovascularization) after
junction ligation procedures when pelvic varices are
involved. Also new varicose veins appearance dueto pelvic
veins in areas other than GSV could be concerned in the

same way21.
Estrogens center ed Pathophysiology

If the pelvic system become and remain partially
dilated ovarian veins (and connected network) directly
receiving estrogens from ovaries, are submitted to some
degree stasis where estrogens contact time is prolonged.
In subjects congenitally predisposed (increased expression
of venous tissue estrogen receptors) pelvic veins are
then submitted constantly to the same direct effect
of vasodilatation, possibly causing pain and discomfort
(Pelvic Pain Syndrome- Pelvic Congestion Syndrome).
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Pelvic veins dilatation, rich in estrogens, may be directed
through leak points to leg veins where estrogens effect of
vasodilation is maintained. Then, at every Vasalva like
action, some blood rich in estrogens passes in the leg
network possibly causing:

« Perineal veins dilatation, with typical aspect “in rosary”
due to extreme dilation in very thin vessel st

 Saphenous dilatation with reflux without terminal valve

incompetenc L

» Recurrence after groin dissection for SFJ high ligation,
(presence of multiple small tortuous veins in anatomic
proximity to a previous intervention

« Limited groin recurrence in Junction sparing methods
(endovascular chemical/hest-surgical)

* Recurrent varices of the entire limb not justified by
traditional feeding points.

* Intermittent leg pain/discomfort

« Symptoms amelioration after menopause

« Symptoms amelioration with compression hosiery

Conclusions

Pelvic veins dilatation and consegquent incompetence
may induce, through leaking points, varices of the legs
in 15% to 20% of femae patients with this condition.

These varices seem to recur after surgical treatments

more often than junction incompetence varicose vei ns’.

Lower extremity varicose veins due to pelvic leak points
cannot be induced by the same mechanism of junction
incompetence varices, whose dilatation is referred to
long standing hydrostatic pressure effect during muscular
pumps diastole. Although valvular incompetenceissimilar,
in the pelvic network an active pump is missing and
hydrostatic pressures are low, provided that no obstruction
is present. At the opposite, in pelvic network high
estrogen concentration is present, and when dilatation is
established venous stasis and long lasting contact with
ovarian products is the result. The well studied rapid
vasodilation effect of estrogens on veins could be the
aternative explanation of PCS and, in particular, of

related leg varices', Neoangiogenesis could be enhanced
by ormones concentration in operated areas. Estrogens
sampling studies could confirm this hypothesis and guide
alternative treatments. The next step of this research will
be the proposal of a multi center study with the porpose
of measuring hormons and mediators levels according to

Asciutto research®.

This Author found hormone levelsto be higher in the
lower limb than in the upper limb only in patients where
PCS was associated with varicose veins. Blood samples
were collected after venous duplex ultrasound imaging and
diagnosis of GSV incompetence leading to varicose veins.
The GSV was marked with the help of US at the groin or
the proximal part of the medial thigh. Blood samples were
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collected as near to the SFJ as possible using a 23-gauge
needle with the patients in upright position and performing
a Valsalva manoeuvre. In the upper limb, blood was taken
from an ante-cubital vein.

Furthermore, Osvald®® assessed hormone levels of
varicose veins to detect the incompetence of the OV as a
source of varicesin the symptomatic group finding that the
concentration level of oestradiol in the sample from painful
varicose veins was two to nine times higher compared with
samples from the non-affected leg and brachial vein.

If hormones blood samples importance could be
confirmed, apart from costs lowering due to limiting more
invasive researches, it would be possible aso to:
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