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Premise

In order to understand the origin of varicose vein disease in pregnancy the patho-physiologic modifications and the postural and structural adaptations which occur during this period should be considered. We shall therefore discuss about the changes caused by pregnancy with particular regards to the vascular system and in particular to the venous system. We shall disregard the hormonal changes in pregnancy, which are related to an increased risk of thrombosis, in order to concentrate on the postural changes and the mechanical compressions of the growing uterus on the pelvis which seem to be more closely related to varicose vein disease.

Postural changes during pregnancy and their consequences

Pregnancy generally either triggers a pre-existing family based history of varicose vein disease, or causes the appearance of new varicose veins that tend to disappear immediately after delivery. Hence there are two different types of varicose vein disease: the first associated with genetic problems and the second related exclusively to mechanical problems.

During the advanced stages of pregnancy (from fifth month), posture is modified into hyperlordosis in order to counterbalance the weight of the uterus. Such a posture affects the only compressible system, i.e. the venous one. The venous system is affected at the following levels:

1) The left renal vein is stretched and flattened at its pre-aortic level and eventually compressed in courses where it is located in a retro-aortal position.

2) The left common iliac vein is further compressed against the spine by the right common iliac artery as a consequence of Cockett's syndrome mechanism

3) The inferior Cava vein is compressed by the viscera that are displaced under the diaphragm.

4) External and common iliac veins are displaced laterally and then pressed directly by the uterus

5) The blood flow in the hypogastric and ovarian veins is increased owing to the growing placental metabolism.

The above modifications lead to venous hypertension owing to the obstruction of the deep venous flow. This obviously occurs in various degrees in different cases, depending on the posture assumed, the size of the uterus and the uterus/patient size ratio. Hypervolaemic haemodilution, which is typical of pregnancy, further accentuates venous hypertension.

Venous hypertension and hypervolaemia , modulate the adaptation of the venous "reservoir" mechanism and cause a widespread increase in the caliber of deep and superficial venous systems. Varices appear then, due to two principal mechanisms:

a) venous dilatation which produces secondary valvular incompetence (or appearance of pre-existing valvular defects) and 

b) compensation by varices bypassing the compressed district.

Postural-mechanical obstacles caused by pregnancy

Normally the flow of the two ovarian veins runs towards the inferior vena Cava (IVC): the right ovarian vein flows directly into the IVC whereas the left one terminates into the left renal vein with a right angle (see Fig.1). Right ovarian vein has no venous valves whereas the left one shows a valve in its pre-terminal segment (pre-ostial valve).
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Fig.1- Normal direction and course of ovarian veins.

During late pregnancy the variations caused by postural changes on the left renal vein (LRV) are not directly detectable by Colour-flow-duplex scanning (CFDS) due to the uterus volume and the visceral displacement under the diaphragm. However hyperlordosis’ simulations apart from pregnancy show the possibility that LRV can be stretched over the aorta or that it can be compressed if it runs in an ectopic retro-aortic position.

1) The effects of pregnancy on LRV
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The stretching of the LRV at its ante-aortic passage produces a ribbon-like flattening which leads to a true fixed stenosis: the velocity of the blood flow passes from 10-15 cm/sec to over 90 cm/sec (picture 1).

Picture 1-Functional stenosis of the junction between LRV and IVC, the maximum velocity reaches 90 cm/sec. Also to be noticed is the caliber of LRV that passes from about 8 to 2 mm.

The functional stenosis (ab-extrinseco) of the reno-cava veins junction produces flow inversion in the left ovarian vein and the appearance of left ovarian varices. These may be easily demonstrated by trans-vaginal CFDS examination (picture 2).
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Picture 2- Trans-vaginal CFDS – left side: varices of the left ovarian plexus, right side: venous reflux during Valsalva manoeuvre

The venous flow from the left kidney runs towards the pelvis through the inversion of blood flow in the left ovarian vein (picture 3 and Figure 2).
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Picture 3- Left ovarian vein reflux: this unusual image shows opposite flow directions between the ICV (coloured in blue) moving away from the probe and the left ovarian vein (coloured in red) moving towards the probe.
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Figure 2- Left reno-ovarian reflux.

The compensatory venous circuit of the left ovary drains partially into the hypogastric region but mainly into the arched veins of the uterus to re-enter the contra-lateral ovarian vein circuit and from there towards the right ovarian vein to drain into the IVC. We can imagine that most of left kidney venous flow is finally discharged by means of the right ovarian vein.

We can observe varicose ovarian veins even around the right ovary. Such varices are of a smaller caliber than the left ones due to decreasing pressure and lower volume load.

The left-to-right ovarian veins’ reflux with vena cava re-entry through the right ovarian vein, is so interconnected by the arched veins of the uterus. A real, functional, short circuit will then take place that is confined inside the abdomen and is not visible externally (so-called pelvic or female varicocele, perhaps responsible of some aspects of the pelvic congestion syndrome).

As pregnancy progresses there is a continuous increase in the size of the uterus which causes the arched veins to stretch until a complete separation of the left and right drainage territories takes place (Fig. 3 & 4).
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Figure 3 - Pregnancy causes the stretching of the arched veins of the uterus and determines a partial occlusion of the re-entry circuit.[image: image8.jpg]69.1 /20.0
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Figure 4- The further progression of pregnancy causes the total separation of the arched veins drainage territories interrupting the re-entry inter-ovarian circuit.
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The venous flow from the left kidney therefore finds a further mechanical obstacle which determines the creation of new compensatory circuits through the veins of retro-pubic plexus (plexus of Santorini) and, in particular, of the necks of the uterus and of the bladder (picture 4 & 5). 
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Picture 4- Trans-abdominal CFDS: Varices at the neck of the uterus.

Picture 5- Trans-vaginal CFDS: reflux of the periuretral plexus varices, accentuated by Valsalva manoeuvre, in left to right direction (vescica =bladder).

Varices of the vaginal walls and of retro-pubic plexus then appear. As the reno-ovarian venous flow continues from left to right , the left inguinal veins are not involved in the compensatory circuit and the burden of pressure and volume load will be concentrated mainly in the veins of the right upper inguinal region. As a consequence a right-sided cavernoma of the groin, typical of pregnancy, appears which is often mistaken, due to its semeiologic characteristics, for a inguinal pregnancy hernia (fig.5 & picture 6). Varicocele external appearance is therefore different in males and in women: left scrotum varicocele is the most frequent clinical feature in men whereas right inguinal cavernoma is the way of external appearance in women, mostly during late pregnancy.
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Fig. 5- Appearance of a cavernoma of the right groin during late pregnancy.

Photo 6- Right groin cavernoma in a pregnant woman; note the related varices of the thigh that flow on its antero-external face, outside of the LSV territory.

The right inguinal cavernoma partially drains into the common femoral vein but mainly towards the tributaries of the anterior accessory saphenous vein (AASV) (picture 7).
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Picture 7- Another case of a pregnancy cavernoma of the right groin; varices of the anterior face of the thigh. As usual, LSV is completely normal and continent.

It should be specified that the inguinal cavernoma has no direct relationship with the long saphenous vein (LSV) which is only affected by the reno-ovarian reflux in the cases of a previous sapheno-femoral junction incontinence that may also be secondary to the increased flow in the common femoral vein.

The AASV and its tributaries are the preferred target of the left reno-ovarian reflux and the burden of pressure and volume that occur causes truncular reflux. In most cases the terminal valve of AASV is still competent. Hence varices in the region of AASV appear with antero-external and/or antero-medial varicose scarf disposition, which is typical of the primary incontinence of the AASV.

The spread of varices distally will therefore involve the external marginal vein in the case of antero-external varicose scarf, or the LSV trunk at the distal thigh , sparing the sapheno-femoral junction and the proximal trunk, in the case of antero-medial scarf with LSV re-entry.
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Most of the varices, secondary to pregnancy pelvic varicocele, are destined to disappear as if by magic, after the delivery: they are well known as "pregnancy varices". Their disappearance is due to after delivery restoration of inter-ovarian (left-to-right) short-circuit through the arched veins of the uterus when it resumes its previous dimension (picture 8).

Picture 8- Trans-vaginal CFDS: demonstration of the inter-ovarian short-circuit (left-to-right flow) through the dorsal arched veins of the uterus. 

2 - Cockett's Syndrome

During pregnancy hyperlordosis also involves the lumbo-sacral junction accentuating the angle between the fifth lumbar and the first sacral vertebra. The right common iliac artery is further stretched against the spine and causes a stronger compression of the left common iliac vein. The resulting stenosis ab-extrinseco provokes mechanisms of compensation particularly represented by flow inversion in the left hypogastric vein (picture 9). Thus its region becomes hypertensive and causes the appearance of "comb-like" varices of the perineum and of gluteal refluxes. Venous hypertension can also involve the left external iliac vein that respond with a "spontaneous Palma" and/or activation of the obturatorian veins. The latter adds further pressure on the plexus of Santorini. CDFS images are the same as in proximal iliac DVT.

[image: image15.jpg]ID:FANTI EMANUELR :
XTUDIO ECOGHAFICO “WiCHELANGELO™

B LP

PURLE

<ADD2>07. 06638
HR 232 18:88:17

4.0K
M1
11671
%3
s/1/8
55/ 28
10.0cH




Picture 9- Cockett's syndrome; inversion of the hypogastric (VII) vein flow. (VIE = external iliac vein, VIC = common iliac vein.

3 - Compression of the IVC

The IVC is stretched against the spine by pregnancy hyperlordosis leading to an obstruction of the deep venous flow (symmetric oedema of the feet and legs in absence of proteinuria and/or pre-eclampsia). The physiological response to such a condition involves a superficial increased flow which produces dilatation of the saphenous veins and their tributaries as well as the dilatation of the abdomen walls’ veins. An ante-Cava position of right renal artery (rare) could even determine an apparently primitive Cava thrombosis.

4 & 5 – Iliac veins’ direct compression and surcharge of the whole venous pelvic system

The growing uterus determines a lateral displacement of pelvic vessels that may be involved in a compression syndrome. Hypogastric, pregnancy-related, hyperafflux may result in a competition of venous flow between pelvis and lower limbs territories (mono or bi-lateral oedema).

Further considerations about mechanical aspects during pregnancy

There seems to be all the mechanical premises for the appearance of varices: but not all varices that appear during pregnancy disappear, and a new pregnancy finds fertile ground for the accentuation of previously determined varicose problems.

Hyperlordosis also produces postural compensation at legs’ level which results in hyperextension of the knee favoured by the use of shoes without heels. The hyperextension of the knees produces a popliteal postural compression that causes compression on the lonely compressible structure, that’s to say, the vein. Popliteal compression causes further superficial compensation with consequent dilatation of both long and short saphenous vein systems and forms the basis for their future varicose development. By this point of view the problem of residual and recurrent varices becomes easily understandable. They are mainly related to the consequences of an improper stripping of a healthy LSV which had mistakenly been held as the unique responsible of a varicose state. 

It should be emphasised once more the concept that pregnancy mainly produces non saphenous varices unless LSV’ varices are pre-existent. The presence of lower limb varices has always been considered synonymous with sapheno-femoral junction incompetence and hence LSV stripping is widely performed as "the" treatment of varicose disease. This fact has certainly contributed to a series of mistakes in indications that constitute the basis of the inevitable varicose recurrence even if the surgical technique is correctly performed.

Prophylaxis in Pregnancy

As far as prophylaxis is concerned we should distinguish between primary prophylaxis (absence of varices) and secondary (prevention of the aggravation of the pre-existing varicose condition). In the first case postural care is required, in the latter case adequate elastic compression stockings should be prescribed in addition. In any case elastic stockings will serve, in the last 3 months of pregnancy, to contrast the stasis secondary to mechanical obstruction of the deep venous system which is enhanced by the increased abdominal volume.

Complications during Pregnancy

1) varicophlebitis: among the complications of pregnancy, ascending varicophlebitis of the LSV and of the short saphenous vein, that could progress into the feared DVT, are to be considered.

2) exclusion thrombophlebitis: varices secondary to pregnancy varicocoele could be complicated by "exclusion thrombophlebitis " after delivery: it is related to the rapid-onset flow decrease in Santorini plexus that follows the restoration of inter-ovarian short circuit. This occurs mainly at left vaginal wall level where painful nodules can form which are not easily interpreted clinically and which are often confused with parietal haematomas.

3) DVT: we should not neglect the most dangerous post-partum complication: hypogastric DVT, whose first clinical appearances might be (even fatal) pulmonary embolism or paradoxical (cerebral) embolism. In facts, there are no precise clinical signs of hypogastric DVT, but only, rare, aspecific features such as pelvic pain, dispareunia and tenesmus, sometimes accompanied by feveret. The only investigation available during the late stage of pregnancy is trans-vaginal CFDS. DVT may also be a complication of Cockett's syndrome with an extension of the primitive thrombosis of the common iliac vein to the vena Cava (picture 10). This condition is usually symptomatic with the appearance of contra-lateral lower limb swelling (phlegmasia alba dolens), but it could also develop despite any clinical signs if the flow inversion of the hypogastric vein ensures an efficient functional compensation.


Picture 10 - Thrombotic occlusion of the IVC (VCI) as an extension of a Cockett' s syndrome. (Ao= adbominal aorta, OCCL. VCI = occlusion of IVC).

Conclusions

These events alone justify a heparin prophylaxis which should be administered while waiting for the birth and in the period of puerperium.

We believe that a phlebological follow-up and a careful pre-partum CFDS investigation are mandatory but the latter may not always be possible in cases of anticipated or sudden birth. It is however recommendable that all patients should have at least a complete venous CFDS assessment and a post-partum trans-vaginal CFDS before their discharge from an Obstetric ward. 







