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Abstract: This article outlines the current best practice in the management of varicose veins. “Varicose veins” traditionally means
bulging veins, usually seen on the legs, when standing. It is now a general term used to describe these bulging veins, and also
underlying incompetent veins that reflux and cause the surface varicose veins. Importantly, “varicose veins” is often used for
superficial venous reflux even in the absence of visible bulging veins. These can be simply called “hidden varicose veins”. Varicose
veins usually deteriorate, progressing to discomfort, swollen ankles, skin damage, leg ulcers, superficial venous thrombosis and venous
bleeds. Patients with varicose veins and symptoms or signs have a significant advantage in having treatment over conservative
treatment with compression stockings or venotropic drugs. Small varicose veins or telangiectasia without symptoms or signs can be
treated for cosmetic reasons. However, most have underlying venous reflux from saphenous, perforator or local “feeding veins” and so
investigation with venous duplex should be mandatory before treatment. Best practice for investigating leg varicose veins is venous
duplex ultrasound in the erect position, performed by a specialist trained in ultrasonography optimally not the doctor who performs the
treatment. Pelvic vein reflux is best investigated with transvaginal duplex ultrasound (TVS), performed using the Holdstock-Harrison
protocol. In men or women unable to have TVS, venography or cross-sectional imaging is needed. Best practice for treating truncal
vein incompetence is endovenous thermal ablation. Increasing evidence suggests that significant incompetent perforating veins should
be found and treated by thermal ablation using the transluminal occlusion of perforator (TRLOP) approach, and that incompetent
pelvic veins refluxing into symptomatic varicose veins in the genital region or leg should be treated by coil embolisation. Bulging
varicosities should be treated by phlebectomy at the time of truncal vein ablation. Monitoring and reporting outcomes is essential for
doctors and patients; hence, participation in a venous registry should probably be mandatory.
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Introduction

The understanding of what is called “varicose veins” has changed dramatically over the last 20 years. Traditionally,
varicose veins have been thought of as bulging veins seen on the lower legs, and sometimes upper legs, when standing.
Also, it is still widely believed that varicose veins are “only cosmetic”, and treatment depends on the wishes of the
patient.’

However, since the advent of colour flow duplex ultrasonography in the 1980s,” followed by the advent of
endovenous surgery for the treatment of incompetent truncal veins in the 1990s,>* our understanding of venous reflux
and its association with varicose veins has become much clearer.

Some of the major changes in our understanding are:

e All doctors know that patients with truncal saphenous vein reflux can develop bulging varicose veins visible on the
surface. However, there are a significant number of patients with the same underlying pathophysiology who do not
develop visible bulging varicose veins>® — called “hidden varicose veins” in 2011.”
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e Varicose veins are not just a cosmetic problem. Most deteriorate with time, leading progressively to discomfort,
swollen ankles, skin damage at the ankles, venous leg ulcers (VLU), superficial venous thrombosis (SVT —
commonly called “thrombophlebitis”) and/or bleeding varicose veins.®

e Varicose veins are not only a problem of leg veins but can arise in part, or totally, from pelvic vein reflux (PVR) or
“pelvic congestion syndrome” (PCS).”

e Varicose veins, and especially recurrence, are associated with incompetent perforating veins (IPV) in the legs.'®

e Varicose veins are not predominantly a female problem, nor specifically related to pregnancy.'''?

e The valves in the veins do not start to fail in the groin due to pressure from above and proceed in a descending
pattern. Valve failure and venous reflux is an ascending problem starting from below.'*"'*

e Stripping varicose veins out surgically does not permanently remove veins, as most grow back but without valves,

during the healing process, causing the same problem to recur.'>'¢

Although both health-care professionals and the public are aware of endovenous surgery, particularly with the profusion
of websites and adverts on the internet for minimally invasive treatments for varicose veins, few are aware of the major
changes in the understanding of varicose veins and their management.

Indeed, many doctors who perform endovenous surgery have merely replaced stripping with an endovenous
procedure, without realising that the whole approach to the management of varicose veins has changed, and our
understanding of the underlying pathophysiology has improved significantly. Hence, merely swapping stripping for
endovenous treatment is unlikely to result in optimal results in the long term. To attain such optimal results, a full
understanding of the underlying pathophysiology is needed, and targeted treatments need to be used based on current
research.

This article will now highlight some of the major changes that are current in the management of varicose veins, to
help doctors as well as other interested parties understand the current best practices.

Definition of Varicose Veins
At the time of writing this article, the Cambridge dictionary definition of “varicose vein” is:
“a swollen and often painful vein, especially in the legs:

e Pregnant women often get varicose veins.”'’

This definition illustrates one of the major problems when discussing varicose veins. Most doctors and virtually all the
public define medical conditions by what they observe. For example, a stroke patient with weakening of the right face,
right hand and right leg and with speech affected is said to have had a “right sided stroke”. This originates from the
ancient assumption that the person had been struck down on the right side by some deity.

However, we now know that such a patient with right-sided signs has had a left-sided cerebrovascular accident.
Hence, we have an ongoing conflict between the names that have arisen due to clinical observations, and the new names
given for the underlying pathophysiology.

We see the same in the venous world, as evidenced by the definition of “varicose vein™.!” Varicose veins are still
defined by clinical observation — swollen veins especially in the legs. However, as stated before, we now know that only
a proportion of people with significant superficial venous reflux show dilated veins visible on the surface. The others
have pathological superficial venous reflux that can be determined on venous duplex ultrasound, but do not show the
bulging veins that would give the clinical diagnosis of “varicose veins”, even if they have deteriorated clinically.'®

This venous reflux without visible varicose veins follows the same deterioration as truncal vein reflux associated with
visible varices. As it cannot be called “varicose veins”, it has been called “chronic venous incompetence” (CVI),
“superficial venous incompetence” (SVI), “superficial venous reflux” (SVR) or a host of other names.

In 2009, I introduced the term “hidden varicose veins” to try and make this condition more understandable and
published it in 2011.7 An internet search for “hidden varicose veins” has shown an increasing adoption of this term,
helping patients understand that not all varicose vein problems show visible bulging veins.
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For the rest of this article, I will use the term “varicose veins” to mean both varicose veins and “hidden varicose
veins” unless otherwise indicated. I do this merely to make the text more readable, but it is important for the reader to
understand that the use of the term varicose veins might also mean pathological venous reflux without visible bulging

veins.

Causes of Varicose Veins
It is probably sensible to address the causes of varicose veins at this point in the article, so that we can define exactly

3

what we are discussing, and so that we can exclude some clinically visible “varicose veins” that have a different
underlying pathophysiology.

Considering the venous system in the legs, it is traditional to think of deep veins that are within the muscle, and
superficial veins that are outside of the deep fascia that surrounds muscle. The superficial veins connect to the deep veins
by perforating through the deep fascia and hence through the muscle. There are two major connections that perforate this
fascia, the saphenofemoral junction (SFJ) where the great saphenous vein (GSV) joins the femoral vein in the groin, and
the saphenopopliteal junction (SPJ) where the small saphenous vein (SSV) joins the popliteal vein usually behind the
knee, although the level can be variable.

Valves in the deep and superficial veins ensure that blood only flows upwards towards the heart, or inwards from
superficial to deep veins, from where it is then pumped upwards to the heart. When the valves fail in the great saphenous
vein and/or the small saphenous vein, venous reflux occurs leading to varicose veins. Most doctors and nurses should
recognise this pattern. However, a depressingly large number of doctors think that this is the end of the story with regards
superficial venous reflux in varicose veins, and so they only investigate and treat these two truncal veins.

This very simplistic pattern misses out some very important points.

The first is that the superficial venous system is divided into two components. The first component is the truncal
veins, the great and small saphenous veins, that sit in their own fascial compartments.'® These saphenous compartments
lie deep to the superficial fat. When the saphenous veins become incompetent, it is very rare for them to dilate enough to
be visible on the surface.

In addition, the anterior accessory saphenous vein is commonly involved in varicose veins,?

and the posterior
accessory saphenous vein can be involved, although much less commonly. Both accessory saphenous veins also sit deep
to the superficial fascia in the upper thigh.

The second component is the network of veins that lie in the subcutaneous fat. When dilated due to venous reflux,
they may become visible bulging veins depending on their size and depth. However, this does mean that there are three

systems of veins in the legs:*!

e Network 1 (N1) — Deep veins that lie in anatomical compartment 1 (AC1) which is the muscle of the leg deep to the
deep investing fascia.

e Network 2 (N2) — Saphenous or truncal veins that lie in anatomical compartment 2 (AC2) which is the saphenous
fascia.

e Network 3 (N3) — Superficial veins that lie in anatomical compartment 3 (AC3) which is the subcutaneous fat.

In addition, there are approximately 150 perforating veins in each leg®” that connect N2 or N3 veins directly to the N1
veins, running from the superficial AC2 or AC3 and perforating the deep investing fascia, draining into the N1 veins.
When competent, these perforating veins drain from superficial to deep. However, when incompetent, they allow blood to
reflux from the deep N1 veins into the superficial compartments. In IPVs, bi-directional flow or solely outward flow can
be identified by duplex ultrasound.*

It is surprising that doctors who understand reflux through the SFJ and SPJ from deep to superficial veins results in
pathological venous reflux, usually regard reflux through other unnamed perforators in the leg from deep to superficial as
inconsequential. Indeed, some doctors have tried to argue in the past that treatment of the truncal vein reflux will cause
the IPVs to become competent again®* when this has proven to be untrue.? It is probably because IPVs are difficult to
diagnose and treat that most doctors try to ignore them.
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However, there is evidence that the failure to treat IPVs in patients with varicose veins is associated with recurrence
in the future.'®?®?” Since the advent of the transluminal occlusion of perforator (TRLOP) technique in 2000,
percutaneous treatment of these veins has now become an ambulatory procedure.

Finally, it has become apparent that incompetence in the pelvic veins (gonadal veins and internal iliac veins) can
cause pelvic venous reflux (PVR) and pelvic varicose veins.?’ This is generally termed “pelvic congestion syndrome”
(PCS) although the recent UIP consensus document has called for this to be renamed “pelvic venous disorders”
(PeVD).?° Research from our own unit shows that this is a common cause of leg varicose veins, with 1 in 6 women
presenting with leg varicose veins having a major contribution from PVR,*' and 1 in 30 men having the same.*?

Furthermore, we have published data showing that in a quarter of all cases and a third of women who had not had a
hysterectomy, recurrent varicose veins are associated with the failure to treat PVR.*?

Varicose veins around the labia, vagina, perineum, scrotum, perianal area and buttocks without any extension onto the
abdomen or flanks, are common signs of PVR. Although obstruction in the pelvic veins occasionally presents with these
signs, reflux is much more common. These can usually be treated with the new techniques used for PVR, and therefore
should be investigated and treated as outlined in the sections below.

Although haemorrhoids®® in both sexes and scrotal varicoceles in men®”

are often thought to be gastrointestinal and
urological problems, respectively, they are varicosities of the pelvic venous system. With the increasing interest of pelvic
veins by phlebologists and venous surgeons, they should probably come under the management of those specialising in
phlebology and venous surgery.

Hence, symptomatic varicose veins arise from a combination of valve failure causing venous reflux in any combina-
tion of truncal saphenous veins, perforating veins and pelvic veins. There are so many combinations that we must now
understand there is no such thing as “typical varicose veins”.

Before the advent of venous duplex ultrasound, it was often thought that a history of deep-vein thrombosis (DVT)
meant that there would be damage in the deep veins with scarring and deep vein incompetence (DVI) and any visible
varicose veins were bypasses around deep vein problems. Hence, many doctors would not consider surgery on patients
with varicose veins and a history of DVT, for fear of making the situation worse. Most of these patients were told that
they would be in compression stockings for life.

However, it has now become clear that patients with a history of a single DVT that has been cleared quickly with
anticoagulation can resolve without any deep vein scarring nor incompetence.*® As such, all patients with leg varicose
veins should undergo full investigation of their superficial and deep veins and should not be excluded from varicose vein
surgery on the history of DVT alone.

If patients have varicose veins in the legs and a swollen leg, and a history of a very severe DVT or even multiple
DVTs, then they may well have chronic obstruction and/or incompetence of the deep veins in the leg and iliac veins in
the pelvis. This is called post thrombotic syndrome (PTS)?’ and such patients should not be offered varicose vein surgery
unless they have been fully assessed by a venous specialist and it has been deemed to be in the patient’s best interest.
This is a very specialist area and not for further discussion in this general article.

Varicose veins across the pubic region or up the flanks signify an obstruction in the iliac veins or inferior vena cava.
Some of these patients are suitable for stenting of the obstruction. However, once again this is a very specialised area and
should not be addressed by someone treating varicose veins who is not conversant with the latest advances in the
treatment of deep venous problems. Therefore, apart from saying that such patients are difficult management problems,
we will not discuss them further.

Finally, there are some specialised venous conditions such as Klippel-Trenaunay syndrome and other congenital
venous abnormalities that can present to the doctor treating varicose veins. They should be recognised as being different
from normal varicose veins and should only be treated by those specialising in such conditions.

Who Gets Varicose Veins?

As with all progressive conditions, the prevalence of varicose veins increases with age.*® Venous reflux can be found in
adolescents, although frank varicosities are uncommon.>® The author has treated patients down to the age of 12 with
severe truncal reflux and varicosities.
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Although early reports claimed that varicose veins predominantly affect women, it is becoming clearer that most of
these studies had a selection bias, reporting on those who presented for treatment rather than prevalence in the general
population. As women are more health conscious than men, and more likely to seek medical advice, it is not surprising
that it was always thought that women suffered from varicose veins more commonly than men.

In addition, it is commonly thought that pregnancy caused varicose veins, although this has now been disproven.
Veins do dilate during pregnancy, but contract back down to their pre-pregnancy state after delivery.'' No new reflux
develops in veins that were competent pre-pregnancy*” and the number of pregnancies has no effect on the prevalence of
GSV reflux.*' However, this does not seem to be the case for pelvic venous reflux, which does seem to become more
prevalent with pregnancy and increasing numbers of pregnancies.*?

Also supporting this is the Edinburgh vein study that showed that the prevalence of varicose veins in men and women

at any particular age was broadly similar.'>>®

Clinical Course of Leaving Varicose Veins Untreated

It is depressing that despite all the evidence that has been accumulating over the last decade, and even the publishing of
national guidelines in the UK,** America** and Europe,* so many doctors, nurses and patients consider varicose veins to
be a benign and cosmetic condition that does not have significant health implications.

A review of epidemiological studies following patients with varicose veins who did not have treatment shows a
gradual deterioration of approximately 4.3% of patients per year.® Deterioration was defined by the clinical stages of the
CEAP grade, C2 — varicose veins, C3 — swollen ankles, C4 — skin damage (venous eczema or haemosiderin) and C6
(venous leg ulcers). As C5 is a healed venous ulcer, it was not part of this progression.

A randomised controlled trial called the REACTIV trial confirmed that patients randomised to best medical treatment
(graduated compression stockings) had a worse quality-of-life after two years than patients who were randomised to
treatment of their varicose veins.*® It is interesting to note that this trial was based on stripping of the varicose veins, and
it is highly likely that if it were to be treated using modern ambulatory endovenous techniques, the crossover in
advantage in terms of quality-of-life would be noted much sooner.

Therefore, there is now a very good evidence that if patients with varicose veins are not treated, a significant
proportion will end up with reduced quality-of-life and a progressive deterioration towards fasciocutaneous damage, leg
ulceration as well as superficial venous thrombosis and the risk of bleeding varicose veins.

Who Should Be Investigated and Treated?
In July 2013, the National Institute for Health and Clinical Excellence (NICE) in the UK published clinical guidelines
CG 168 which recommended which patients should be investigated and treated.*

“These state that:

- Patients with bleeding varicose veins should be referred immediately.

- Patients with varicose veins or suspected hidden varicose veins and any of the following, should be referred to a
vascular service for investigation and treatment:

e Varicose veins (primary or recurrent) with symptoms (defined as “pain, aching, discomfort, swelling, heaviness and
itching”)
e Eczema or pigmentation of the lower leg

Superficial vein thrombosis

A venous leg ulcer

A healed venous leg ulcer”

This gives very clear guidelines as to who should be investigated and treated for medical indications. These patients are
being investigated and treated not only to treat the current problem, but because robust scientific evidence shows that
there is a medical advantage to prevent further deterioration and reduction in quality of life.
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However, it must also be remembered that some patients want to have varicose veins or leg telangiectasia (often
called “thread veins” or “spider veins”) treated for purely cosmetic reasons. If these patients do not fit into any of the
above categories, in other words, they have no symptoms or signs of lower leg venous disease apart from visible varicose
veins or telangiectasia, then they can be investigated and treated provided the doctor treating them is aware that they are
providing a cosmetic service, rather than treating a medical condition.

When a patient is being investigated and treated for a cosmetic condition, it is essential that doctors consent patients
adequately, as they are treating the present aesthetic concern, and not offering medical advantage to the patient. Patients
must be aware of this, as any adverse outcome is likely to cause concern. Also, such treatments are unlikely to be covered
by medical insurance.

Because of this, doctors and nurses must be up to date with the research showing the very strong link between
telangiectasia and underlying venous reflux from saphenous veins, IPV and incompetent local veins that “feed” the
telangiectasia.*” *° In view of the literature that has been published, treatment of leg telangiectasia without a preoperative
assessment with duplex ultrasound looking for underlying reflux is probably indefensible.

Investigations

Since the 1990s, the standard investigation for varicose veins and venous reflux in the legs is colour flow venous duplex
ultrasonography (VDU).****! This ultrasound combines grey scale imaging with dynamic Doppler colour flow to image
flow in the veins, and gated Doppler to measure waveforms and velocities if needed.

For VDU examinations, patients are examined standing with their weight on the contralateral leg to that being
examined, or lying at an angle,’” as gravity is required for passive (diastolic) venous reflux.” Flow up the veins is usually
stimulated by manual calf compression (MCC), and Doppler ultrasound is used to observe the blood flow. As the calf
compression is relaxed, any passive reflux is seen.’” Active or systolic reflux is noted by blood flowing the wrong way
through a vein during the compression phase.’

There are several modifications of MCC where researchers have suggested replacing MCC with standardised
compression pumps,>> standing on tiptoes®* or stimulating leg muscle contraction by pushing the patient, in order to
obtain a more physiological response.”> GSV diameter has been shown to correlate with haemodynamic impairment, but
this is when measured in the erect non-weight bearing position.’® Hence, VDU for the assessment of varicose veins
should never be performed in the supine position.

More controversially is the question “who should perform the venous duplex ultrasound?” Although many doctors
like to perform their own VDU, there are several good reasons as to why I believe they should not.

Firstly, it is well recognised that in any practical endeavour, the more hours spent performing a procedure, the more
expert a person becomes.’’>° Hence as VDU is operator dependent, it is logical that someone who is trained to perform
VDU examinations in a course lasting several years, who has passed exams in the understanding of the physics and
pathophysiology behind the technique, and who performs examinations day in day out without any other distractions is
likely to get optimal results.

A doctor who might have a good understanding of pathophysiology but has not had the same teaching experience in
performing VDU, and who only does it for part of the day as they have other things to do such as operating, injecting,
and consulting, is unlikely to attain the same results as someone trained solely in this investigation.

In some territories or practices, doctors specialise in venous treatments alone and can become very adept at VDU.
However, even if this is the case, there is another significant reason why they should not perform VDU on the patients
that they subsequently treat.

Secondly, VDU reports or images are very subjective. The person performing the scan builds up a picture of the
pattern of reflux as they interrogate each vein or section of vein in turn, performing the appropriate manoeuvres. Unlike
magnetic resonance imaging (MRI), computerised tomography (CT) or other static images, it is almost impossible to
record an examination for others to get a full understanding at a later date. As the veins that are diagnosed on VDU as
incompetent are ablated, it is quite possible that an erroneous diagnosis of reflux will be destroyed by this treatment,
destroying all evidence of the diagnosis. There has already been a case in the UK where a doctor was struck off the
medical register for over-diagnosing venous reflux.®® This allows inflation of fees for performing unnecessary treatments.
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As such, it is much better to employ the “four eyes” principle®' (also called the “two-man” or “two-person” rule)
where one fully qualified and trained professional performs the investigation, and then a second person acts upon it.
Although not explicitly outlined in the NICE CG168 guidelines, these guidelines do point out that investigations and
treatment should be performed by a “team” of professionals rather than an individual.**

For leg veins, N1, N2 and N3 as well as perforator veins, VDU is usually the only investigation that is required. If
there is any suspicion of an outflow obstruction either in the deep veins of the legs or iliac veins, then doctors might wish
to investigate further with venography,®? magnetic resonance venography (MRV),*> CT with contrast,®* intravascular

ultrasound (IVUS)® or my preferred option air-plethysmography (APG)®*¢’

which gives a functional report of the
presence of outflow obstruction. The concern with static images that show partial obstruction is that the question of
hemodynamic significance is not answered. APG gives a functional view as to whether there is any obstruction, and if
any is identified, imaging can be used subsequently to identify where it is.

Turning now to PVR, the gold standard investigation has been shown to be the transvaginal venous duplex ultrasound
scan (TVDUS) using the Holdstock-Harrison protocol.®® The patient is placed in a 45° head up position, allowing passive
reflux by gravity following a “Kegel squeeze”, where the patient is asked to contract their pelvic muscles and then
relax.%® This is the stimulating contraction that is the equivalent of the MCC in leg VDU examinations.

In addition to this, transabdominal ultrasound can also be used to identify nutcracker syndrome (left renal vein
compression by the superior mesenteric artery onto the aorta) and pseudo-nutcracker syndrome, by tipping the patient
head down and seeing if the renal vein dilates with gravity.®

In males who have pelvic venous reflux causing leg varicose veins,** and females who cannot or will not have
TVDUS, we then have to resort to transabdominal venous duplex ultrasound.’® If this is not diagnostic, or the anatomy
looks abnormal, then venography,”' CT®* or MRV’? can be used to try and ascertain where the problem is.

These cross-sectional imaging methods do not show venous reflux in real time and rely upon dilatation of the vessels
in the supine position, which has been shown to be a poor marker for reflux.”® In addition, diagnosis by venography
assumes that contrast injected under pressure behaves the same as normal venous blood and that all veins that are
relevant are opacified. Therefore, there is no gold standard test for PVR in patients who are unable to undergo TVDUS
using the Holdstock-Harrison protocol.

Treatments

Graduated compression stockings are not a treatment for varicose veins.** Wearing graduated compression stockings may
reduce venous reflux whilst they are being worn, but as soon as they are removed, the reflux resumes. Therefore, there is
no case for them, nor any other form of compression, to be recommended as a treatment for varicose veins, unless a
patient is unable or unwilling to have curative intervention. Moreover, there is no logic in any requirement to wear them
for a period of time before treatment, to see if there is any improvement in symptoms or signs. Such a strategy only
delays investigation and treatment. It is for this delay alone that funders of healthcare often insist on a trial of
compression before approving treatment. The only time that compression is an appropriate treatment for varicose
veins is if they are secondary to PTS and/or DVI in which case the condition being treated is not the varicose veins
and hence is beyond the scope of this article.

In many areas of the world, doctors prescribe venotropic medications for varicose veins (such as micro-purified
flavonoid fraction or MPFF). Research has shown that such drugs can reduce symptoms and swelling due to CVL.”*"’
Indeed, it has even been suggested that some venotropic drugs might prevent the changes in the vein wall caused by
venous stasis.”® However, at the current time, it must be understood that venotropic drugs only treat some of the
symptoms and signs of varicose veins and do not treat the underlying venous reflux. Hence, just like compression, they
provide temporary relief when being used, but do not have any curative role.

As varicose veins are now curable with endovenous surgery, venotropic drugs are only needed in patients who are
unable or unwilling to have curative treatment. As endovenous surgery can now be performed as an ambulatory
technique under local anaesthesia, there are few (if any) patients with varicose veins who are not able to have treatment.
As before, this excludes patients presenting with varicose veins that turn out to be secondary to other problems such as
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PTS or DVI. As such venotropic drugs do not fall within “current best practice in the management of varicose veins” and
so will not be discussed further.

It is internationally recognised that the first-line treatment of incompetent N2 truncal veins associated with varicose
veins or symptoms or signs of venous disease is endovenous thermal ablation (EVTA).***** This is usually performed by
endovenous laser ablation (EVLA) or radiofrequency ablation (RFA), although there are other forms of EVTA such as
steam vein sclerosis (SVS)’* and endovenous microwave ablation (EMWA).®!

There are many different forms of EVLA and RFA. In the most basic forms, EVLA fibres can be bared-tipped,*
jacket-tipped (to reduce vein wall contact),®® tulip-tipped (to prevent all vein wall contact),®® or radial (to direct the laser
energy laterally directly into the vein wall)®* - with the advent of a single ring or double ring radial fibre®* available. RFA
devices can be monopolar®® or bipolar®® which pass electric current through the vein wall at radiofrequency rates to cause
heating, or segmental where a coil of metal at the end of the device is heated by radiofrequency current and heat is passed
into the vein wall by simple conduction.®” A new modification of this is a device that has a variable length of coil that can
be used depending on how much vein needs to be treated.®®

Provided that the optimal amount of energy (which is measured as the Linear Endovenous Energy Density of
“LEED”)**" is given over the optimal time,”' EVTA should produce transmural death of the vein wall with permanent
fibrosis and atrophy of the treated vein segment.’” Inadequate treatment with EVTA results in damage to the endothelium
and intima only®” which initially appears to give successful closure due to thrombus formation within the vein, only to re-

9593

open subsequently as the media and adventitia act as a living “vein skeleton - allowing recanalization.

The second-line treatment for incompetent N2 truncal veins is ultrasound guided foam sclerotherapy (UGFS).**°
Although some doctors advocate this as the optimal treatment for truncal vein incompetence due to simplicity in terms of
equipment and administration, and reduced cost compared to EVTA devices,”* both laboratory-based models of
sclerotherapy in veins with thick walls®> and clinical studies have shown an inferior long-term occlusion of incompetent
truncal veins compared to EVTA.”®

°7 and with

UGEFS is more successful if given by catheter rather than injected up the vein from a single point,
tumescence injected around the vein, increasing the sclerosant dwell time.”® However, this reduces the simplicity of the
procedure and makes the process similar to EVTA — but with inferior results. On the positive side, in small diameter®®
and thin-walled veins such as small varicosities and reticular veins,'’° neovascular tissue,'*! strip tract revascularisation-
1% and primary avalvular venous anomalies (PAVA) tissue,'® UGFS is currently the optimal treatment. Phlebectomy is
inappropriate in most of these veins and they are too small and superficial for EVTA.

Open surgery, high ligation usually accompanied by stripping, is only the third line recommended treatment after
EVTA or UGFS for incompetent N2 truncal veins.***° This is appropriate due to the pain and discomfort of the
procedure, and the proven revascularisation of the strip tract with 23% of people showing some strip tract revascularisa-
tion within one year'® and over 80% in 5-8 years.'® There has been a flurry of randomised controlled studies suggesting
that open surgery has similar outcomes as EVTA, leading some surgeons to use these results to continue the practice of
open sulrgery.m*lo6

However, these randomised trials do not note the presence of IPVs nor treat them, nor look for the presence of PVR
nor treat it. Also, they do not note the presence of PAVA tissue nor strip tract revascularisation. Interestingly, although
UGFS has much lower rates of GSV occlusion than open surgery or EVTA in these studies, it does not have a
correspondingly lower improvement of quality of life nor incidence of recurrent varicose veins.

As such, the actual conclusion of these randomised trials should probably be that treatment of truncal vein reflux
alone without looking for, nor treating, other sources of reflux such as IPVs and PVR, results in incomplete and hence
inadequate treatment. Also, the clinical effects of having varicosities and the associated venous stasis are probably
underestimated by doctors who concentrate on reflux alone. Hence, UGFS, which spreads widely into varicosities as well
as trunks, may achieve better clinical outcomes in terms of quality of life, and even recurrence, than treatments that focus
solely on the incompetent GSV.

We can get a feel for the relative contributions of truncal reflux and venous stasis when we find that VLUs secondary
to superficial venous disease can be effectively treated either by ablation of the venous reflux'®” or alternatively UGFS

directly into the veins surrounding the ulcer.'®®
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As noted previously, many doctors ignore IPVs as part of the pattern of venous reflux. Before 1985 there was no
treatment available apart from open ligation. However, in 1985, Hauer invented the sub fascial endoscopic perforating
vein (SEPS) procedure to clip the veins sub-fascially using an endoscope introduced into the below knee sub-fascial
compartment.'® However, SEPS still requires a 2-3 cm incision, usually a general anaesthetic with quite a lot of post-
operative discomfort from manipulation of the muscle, and restriction of treatment of perforators to the medial aspect of
the lower leg. In 2000, we invented the TRLOP procedure, which we presented nationally and internationally.''®

Under ultrasound control, the IPV was cannulated, and a device passed into the perforator to ablate it. Initially, we
used radiofrequency and have subsequently used endovenous laser. TRLOP was “reinvented” in 2007 as the “perforator
ablation procedure” (PAPS)''! although there is no difference at all between the techniques.''? Other workers have
modified this further by injecting cyanoacrylate glue.''® The TRLOP method can be used with any of these methods to
produce local ablation of an IPV, even if the vein is short.

Some doctors advocate closing IPVs with UGFS.!"*!'> As UGFS flows through the local veins and does not stay
where it was injected, UGFS treatment of IPVs is likely to result in inadequate ablation of the perforator (too little foam),
or an increased risk of a DVT in veins local to the treatment area (too much foam). As such, although this has been
described, UGFS treatment of IPVs should only be performed with the knowledge of the risks of doing so, and if TRLOP
is not possible.

In the treatment of PVR, treatments are generally performed by an interventional radiological approach.” A jugular
116 although
some prefer a transfemoral approach. Our research has shown that although the gonadal veins can be involved, in over

approach is ideal as the veins to be treated are in a relatively straight line from the right internal jugular vein,

95% of cases at least one internal iliac vein or its tributaries are a major cause of the problem.®® Therefore, ablation of the
internal iliac veins and their tributaries is often essential in addition to, or instead of, treating the gonadal veins.

Once the target veins have been cannulated under x-ray control, the most widely used treatments are embolic coils''®

or embolic plugs."'” Many workers inject foam sclerotherapy first into the pelvic varicosities, followed by coils or plugs
into the main truncal part of the vein. Other workers have advocated using a balloon to isolate the incompetent pelvic
vein and then inject foam sclerotherapy distally.''® However, unless an embolic device is used proximal to the foam
sclerotherapy, this approach is unlikely to give good long-term results due to the size of vein and thickness of the vein
wall.”
In patients complaining of vulval or leg varicose veins arising from PVR, and with no pelvic symptoms of PCS, some
doctors advocate that only the pelvic escape points need treatment. There are between four and seven escape points
described where PVR can exit the bony pelvis and join with veins in the genital region or in the legs.''*'?° The idea of
this approach is to treat the causes of the external pelvic varicosities in the genital region and varicose veins in the legs
without having to treat asymptomatic pelvic veins within the pelvis.

There are some advantages to this approach in terms of simplicity and cost. However, treatment of the exit points is
fiddly, often requiring open surgery and therefore incisions that can get infected and are painful. Endovenous techniques
to close these exit points have not been well described nor reported.

Returning to the treatment of incompetent N2 truncal veins, there has been a move towards non-thermal catheter-
based treatments of incompetent truncal veins. One of these is UGFS that has been discussed above, although foam
sclerotherapy is not generally delivered via a catheter.

Currently, the major non-thermal catheter-based techniques that are widely used are the mechanochemical ablation
devices (MOCA)'?"'?? and cyanoacrylate glue (CAG).'?**'** In most specialised vein clinics, patients are treated by an
ambulatory approach, only using local or tumescent anaesthesia and without any sedation, regional blocks nor general
anaesthesia. This approach allows patients to walk in, have treatment and then return home fully mobile with minimal
risk of complications such as DVT. This is achieved as the patient does not need to starve pre-operatively and so can
remain hydrated, and does not lie still without muscle movement, as they would under general anaesthesia.

A further advantage of a non-thermal endovenous technique is the avoidance of any thermal damage to nearby skin or
nerves, which is particularly useful in the below knee GSV and the distal SSV which are closely related to the saphenous

. 12
and sural nerves, respectively.'?
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In this environment, the most painful part of the EVTA procedures has been shown to be the tumescent anaesthesia.-
126 Therefore, any procedure that can take away the need for tumescent anaesthesia will have an advantage for the
patient, provided that they are as effective as the EVTA procedures.

Currently, the MOCA and CAG procedures have not had a major impact in the venous world and are generally
restricted to certain enthusiasts or studies. There are two main devices currently available for MOCA.'?"'*? Both of these
work on the principle of mechanical damage to the vein wall to enhance the effect of sclerotherapy.'?”'*° In other words,
trying to ensure that the chemical ablation from the sclerosant becomes transmural. However, neither device is designed
for treating IPVs and so is restricted to incompetent N2 truncal veins. One is simpler and less expensive than the other,
but both need to be proven to be cost-effective as compared to EVTA for them to become major competitors to the well-
established endovenous thermal techniques.

With CAG, a catheter is passed up the vein to be treated under ultrasound control and is withdrawn following a set
pattern of lengths and time, with injections of CAG at set points. The exact pattern of withdrawal and injections depends
on which of the CAG devices and formulations is being used. CAG ablation is quick as no tumescence is needed. A
further advantage of CAG over MOCA is that it can be used directly down a needle into an IPV, using a TRLOP
technique.''>'*° However, the leading CAG product is currently expensive compared to EVTA and there have been
several reports of inflammation, sometimes very severe, as well as extension into the deep veins.'*' 3% As with MOCA,
good proof of cost effectiveness is required for CAG ablation to become a major competitor to EVTA.

There are some other techniques to treat varicose veins that are promoted by enthusiasts. Among these, there are at
least two different designs of injecting foam sclerotherapy into an incompetent N2 truncal vein whilst using low power
EVLA simultaneously.'*>'*” The enthusiasts claim that the combination of endovenous laser, at a much lower power
than would normally be used for EVTA, along with the foam sclerotherapy has a synergistic effect causing ablation but

1
38 and

without pain. In this way, they are trying to avoid tumescent anaesthesia. There are also certain clips for veins
balloon occlusion devices allowing foam sclerotherapy to be injected to increase the dwell time.'*® All of these require
more proof to show if they have a role in the future.

Many doctors, particularly in southern Europe and the southern hemisphere, promote “haemodynamic surgery”.
CHIVA'* (the conservative and hemodynamic treatment of ambulatory venous insufficiency) is based upon the concept
of ligating escape points were blood refluxes from N1 to N2 veins, or N2 to N3 veins, relying on perforators to drain
blood back to the deep venous pump. This decompresses the superficial veins and allows all veins to drain, whether
competent or not. Although great results are claimed,'*! and the fact that the saphenous vein is spared, CHIVA has not
gained wide acceptance in the northern hemisphere. Indeed, many doctors who regularly treat varicose veins are unaware
of the haemodynamic approach.

A much simpler haemodynamic approach called ASVAL'#* suggests that simple removal of varicosities by phlebec-
tomies can make an incompetent great saphenous vein competent again by removing the distal reservoir. However, there
are many cases where this approach is not appropriate and so it is not a technique that can be used in many patients.

Finally, the latest technique for treating incompetent N2 truncal veins and IPVs, is High Intensity Focused Ultrasound
(HIFU). HIFU allows ultrasound energy to be focused from a curved transducer outside of the body and to be directed
through the skin and subcutaneous fat, to ablate tissue at the focal point.'** The first machine of its kind commercially
available for treating varicose veins is called “Sonovein” and is made by Theraclion in France.

Some have questioned whether there is anything new in this technique, pointing out that the actual mechanism of
ablation is still thermal.'** However, unlike EVTA, the fact that HIFU is totally non-invasive is clearly an advantage, and
as the extra-corporeal treatment is guided by ultrasound imaging, there is a real possibility that this whole treatment could
be guided and performed by artificial intelligence in the future.'*> The prospect of a fully automated treatment for
varicose veins is clearly a novel technology.

Treatment of N3 veins really depends upon their size, distribution and how they respond to the treatment of any
underlying venous reflux. Large varicosities can be removed by phlebectomy either at the time of ablation of the N2
truncal veins or IPVs or can be left to see if they resolve by themselves with a delayed phlebectomy procedure reserved
for those that need it.
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The advantage of this approach is that some people end up not needing phlebectomies. However, the disadvantages
are that some end up with pain and skin marking due to thrombosis in the varicosities, and those that need further
treatment have to undergo a second procedure. The AVULS randomised trial concluded that performing the phlebec-
tomies at the same time as truncal vein treatment resulted in better clinical outcomes, stopped the need for any second
procedures and showed a better improvement in quality-of—life.146

Some doctors have replaced phlebectomies with UGFS of the varicosities, either performed at the time of the initial
ablation or as a delayed procedure. If veins are small and thin-walled,”® then this is a good option. However, if veins are
large, bulging and thick-walled, it is likely to increase the risk of superficial venous thrombosis with pain and
inflammation, with the potential of skin marks in the medium to long term. As such, this should be avoided until
randomised controlled trials have shown which patient groups might get an advantage for this approach, if any.

It is beyond the scope of this article to discuss treatment of reticular veins and telangiectasia.

Monitoring and Registry

With the large number of doctors and clinics treating varicose veins with very different standards of investigation and
treatment, it is essential that results are reported so that practices that lead to poor results can be identified, and those that
lead to optimal treatments can be propagated. It is impossible for all doctors to publish all their results and so the only
way to effectively achieve this is through a venous registry.

The power of registries is that consenting patients can be added anonymously, with all their preoperative and
operative data added. This enables patients to be stratified into different patterns of venous reflux, different severities
of venous disease and the different approaches and techniques used in the treatment to be noted.

However, the importance of a registry is then to know what the outcome is. This is why the College of Phlebology

147 encrypts the patients’ email (provided that they consent to this) and the patient gives annual feedback

Venous Registry
directly to the registry, completing a quality-of-life assessment form and answering questions as to any recurrence or
need for further treatment. In this way, patients can be followed up in the long term without any bias from the treating
doctor nor expense to the patient.

Such a registry allows doctors to benchmark their treatments against others, funders of healthcare to ensure acceptable
outcomes, equipment manufacturers to monitor the outcomes from their devices and of course most importantly, gives

patients the confidence that their doctors are having their results monitored.

Conclusion

The current best practice in the management of varicose veins is becoming clear, although we must always be aware of
new developments and research to allow us to update this. Currently, both doctors and patients should be aware that
“varicose veins” is a general term that encompasses the bulging veins seen on the legs and in the genital region on
standing, usually caused by underlying venous reflux from incompetent veins. However, it also includes the same venous
reflux causing the same symptoms and signs, with the one exclusion of visible bulging veins - the so-called “hidden
varicose veins”.

Doctors and patients should be aware that varicose veins deteriorate, with the general progression to worsening
symptoms and signs including swollen ankles, skin damage, leg ulcers, superficial venous thrombosis and venous bleeds.
There is good evidence that patients with varicose veins and any symptoms or signs will have a significant advantage in
having them treated rather than wearing graduated compression stockings or not having formal treatment.

Patients who have small varicose veins or telangiectasia with no other symptoms or signs may request treatment for
cosmetic reasons. If doctors or nurses agree to do this, they should understand the research showing underlying venous
reflux and should get a VDU before treatment. Treatment of the underlying reflux should be performed first using the
current best practice for the veins found to be incompetent, and then adequate consent should be obtained as to treatments
used for the small varicose veins or telangiectasis and the expected outcomes.

The best practice for the investigation of leg varicose veins is VDU performed by a specialist trained in duplex
ultrasonography and optimally not the doctor who then performs the treatment. VDU should be performed with the
patient standing with their weight on the other leg, or in a similar position. The best investigation for PVR is the TVDUS
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performed using the Holdstock-Harrison protocol. In men or in women for whom TVDUS is not possible, venography,
CT with contrast or MRV will have to be used.

Best practice for treating truncal vein incompetence is EVTA. There is evidence accruing that IPVs associated with
symptoms or signs of varicose veins should be treated by the TRLOP technique and thermal ablation. There is also
evidence accruing that incompetent pelvic veins with venous reflux demonstrated into symptomatic varicose veins in the
genital region or legs should be treated by coil embolisation or possibly plugs as an alternative, although direct treatment
of the pelvic escape points might prove to be sufficient, if there are no pelvic symptoms.

Once the underlying reflux has been treated, best practice for treating any bulging varicosities of the legs is
phlebectomy at the time of the truncal vein ablation.

Monitoring treatments and outcomes is essential for doctors to benchmark their work and for patients to have
confidence in their treatment, and so active membership of a venous registry is encouraged and should probably be
mandatory.
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