
Varicose veins have a disease and cosmesis duality that is 
reflected in polarising attitudes among healthcare pro-
viders, ranging from ‘leave it alone’ to ‘get it stripped’. 

Over the past 50 years, varicose vein treatment has evolved from 
surgical stripping to nonsurgical alternatives, such as ultra-
sound-guided sclerotherapy, endovenous thermal ablation 
(EVTA; laser or radiofrequency) and cyanoacrylate (glue) closure 
(CAC).1 Consequently, the specialty domain has widened beyond 
vascular and general surgeons to include interventional radiol-
ogists, interventional dermatologists, GP-phlebologists and 
cosmetic practitioners, all practising under the discipline of 
phlebology – a specialty dedicated to venous and lymphatic 
disorders. 

Varicose veins and venous insufficiency
Up to 30% of adults may have some degree of venous insufficiency 
that can present as dilated, tortuous varicose veins draining into 
either the great or small saphenous venous systems of the lower 
limb (Figure 1).2 The term venous insufficiency is interchangeable 
with the terms venous incompetence, venous hypertension and 
venous congestion, and indicates elevated intravenous pressure 
that can lead to well-recognised skin and vein complications 
(Box 1 and Figure 2).3 The severity and extent of varicose veins 
progressively worsen with age, with contributory hereditary and 
lifestyle factors (e.g. body mass index above the normal range 
and a sedentary lifestyle).4 Varicose vein treatment can improve 
quality of life through symptom relief, reversing complications 
of chronic insufficiency and improvement in cosmesis.5 

Minimally invasive therapies
Varicose vein stripping, widely performed since the 1940s, has 
given way to ultrasound-guided sclerotherapy and EVTA in 
the millennium and, more recently, CAC. The hierarchy of 
treatment options centres around safe and effective minimally 
invasive procedures validated by systematic reviews and 
endorsed by consensus statements.1,6 Many of the minimally 
invasive options are made possible because of advancements 
in the resolution and capabilities of venous sonography. Duplex 
scans can visually identify superficial and deep venous reflux 
or incompetence, even when the varicose veins are not clinically 
obvious (Figure 3). 

Colour duplex (Doppler and B-Mode) scans have replaced the 
more invasive venography for routine evaluation of lower-limb 
venous disease.7 Low-cost, portable point-of-care Doppler imaging 
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Varicose veins are a common venous disorder with 
a cosmetic dimension that often results in delayed 
treatment. Patients should be assessed and monitored 
for progression of associated venous conditions and 
intervention individualised according to the patient’s 
preference, history and venous pathology, and 
practitioner expertise. Currently available therapies 
tend to be nonsurgical and minimally invasive.
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devices have also arrived on the medical 
device market and are finding their way 
into wider clinical settings.

Ultrasound-guided foam 
sclerotherapy 
Ultrasound-guided foam sclerotherapy 
(UGFS) continues to be a versatile and 

popular modality for treating varicose 
veins, either as a stand-alone procedure 
or in combination with other modalities.8 
UGFS is often combined with endovenous 
ablation for comprehensive treatment of 
lower-limb varicose veins. Additionally, 
UGFS is particularly useful for postsur-
gical recurrent varicose veins and treat-
ment of venous malformations.9,10

Because of their detergent-like proper-
ties, the sclerosants (sodium tetradecyl 
sulphate or polidocanol) can be manually 
foamed from their liquid state via a two- or 
three-way tap. Foam microbubbles can 
reach the heart, lungs and brain (during 
leg vein treatment) and may cause transient 

headaches, visual disturbances and cough-
ing.11 Rarely, strokes following treatment 
with UGFS have been reported, resulting 
from air embolism from a patent foramen 
ovale.11 To minimise excessive air embo-
lism, the total foam volume per treatment 
session should be closely monitored. 

Advantages
UGFS is an effective low-cost technique 
that can treat vessels of all sizes, from 
varicose veins to reticular veins and tel-
angiectasias. It is relatively quick to per-
form by experienced practitioners and 
can be easily repeated as maintenance 
treatment. 

COSMETIC DERMATOLOGY  continued 

1. CLINICAL FEATURES OF CHRONIC VENOUS CONGESTION

Symptoms
•	 None
•	 Aching
•	 Heaviness 
•	 Throbbing
•	 Burning
•	 Tightness 
•	 Cramps
•	 Itching
•	 Swelling 
•	 Tiredness

Signs
Vein
•	 Venular flares
•	 Varicosities
•	 Phlebitis
•	 Thrombosis
•	 Haemorrhage 

Skin 
•	 Dermatitis
•	 Pigmentation
•	 Oedema 
•	 Lipodermatosclerosis
•	 Cellulitis 
•	 Poor wound healing
•	 Atrophie blanche (pre-ulcer)
•	 Scarring 
•	 Ulceration
•	 Malignant transformation 

(e.g. squamous cell carcinoma)

Figure 1. Varicose veins on the lower right limb.

Figures 2a to e. Left to right: (a) venous eczema, (b) venous pigmentation, (c) superficial thrombophlebitis, (d) lipodermatosclerosis, (e) venous ulceration.
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Disadvantages
Disadvantages of UGFS include:11,12

•	 a higher five-year varicose vein 
recurrence with sclerotherapy alone 
compared with combination 
endovenous laser and sclerotherapy

•	 five-year failure rate above 20% for 
larger diameter veins (greater than 
5 mm) 

•	 potential for gas embolism
•	 higher likelihood of matting and 

hyperpigmentation (hemosiderin 
staining)

•	 longer time (months) for vein 
reabsorption and disappearance. 
Rare but catastrophic complications 

specific to UGFS include sclerosant 
extravasation skin ulcers and inadvertent 
intra-arterial injection causing tissue 
ischaemia.11 

Endovenous thermal ablation 
EVTA uses either radiofrequency or laser 
energies that are delivered via a catheter 
inside the vein (Figure 4). Radiofrequency 
devices appeared on the market first, but 
over time, there has been a proliferation 
of various laser devices with a range of 
wavelengths (810 nm, 980 nm, 1064 nm, 
1320 nm and 1500 through to 1920 nm).13

The three steps to EVTA are: insertion 
of either the radiofrequency catheter or 

fibreoptic laser wire into the incompetent 
vein segment; injection of tumescent anaes-
thesia around the target vein (within its 
fascial sheath) to collapse the vein so that 
it is in close contact with the device wire; 
and activation of the energy device to heat 
ablate the treated vein segment as the device 
is withdrawn. The tumescent anaesthesia 
enveloping the treated vein offers excellent 
anaesthesia while protecting the surround-
ing tissue from collateral thermal injury 
and burns. 

Advantages
EVTA is the first-line treatment for truncal 
veins, particularly if larger than 5 mm in 
diameter, as it has a 20-year track record 
of a five-year failure rate below 5%, making 
it the safest, most established and most 
effective modality for dilated proximal 
truncal veins.1 It is a ‘clean’, ‘in and out’ 
outpatient-based procedure performed 
under tumescent local anaesthesia that 
delivers laser or radiofrequency energy 
within the vein lumen to trigger heat-
induced vein sclerosis. 

Disadvantages 
Owing to device and consumable (dispos-
able laser fibres) overheads and require-
ments for laser safety accreditation, EVTA 
procedures are costly and are considerably 

higher when performed in a hospital set-
ting. Laser-specific complications include 
laser-induced eye injury and thermal 
injury to the skin or subcutaneous struc-
tures; however, these are obviated by laser 
safety measures and effective tumescent 
anaesthetic, respectively. 

Cyanoacrylate (glue) closure
CAC is a recent adaptation of medical 
adhesive technology for varicose vein 
treatment. The medical grade adhesive is 
delivered to the varicose veins via a direct 
needle injection or soft catheter. CAC is 
a promising alternative to surgical vein 
stripping and EVTA.14 It is a minimally 

Figures 3a and b. 
a (far left). Chronic 
venous insufficiency-
related skin changes 
over the left ankle.  
b (left). Duplex 
venous mapping 
showing extensive 
and marked 
superficial venous 
incompetence 
despite minimal 
outward appearance 
of varicose veins  
(as seen in Figure 3a).
Abbreviation: PTV = posterior 
tibial vein.

Figure 4. Endovenous laser ablation 
procedure of the proximal left great 
saphenous vein (knee-to-groin segment).
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invasive, low-downtime procedure. It can 
be combined with UGFS. CAC is best for 
treating larger truncal veins whereas 
UGFS is best for the smaller tributary 
veins. Treating incompetent veins may 
limit and reverse varicose vein complica-
tions (Box 1). 

CAC is performed under ultrasound 
guidance and does not require tumescent 
anaesthesia (Figure 5). As soon as the glue 
is delivered into the vein, external com-
pression (with the hand or ultrasound 
probe) is applied for up to a minute or 

longer (depending on the type of glue), 
followed by a thermogenic (heat) reaction 
when the glue polymerises with blood 
contact. 

Advantages
CAC is suitable for larger diameter veins 
similar to the indications for EVTA. It has 
a comparable five-year failure rate to 
EVTA (less than 5%) and patients do not 
need tumescent anaesthesia during the 
procedure.15 It is relatively straightforward 
to administer via either a catheter or by 

syringe injection, and is particularly useful 
for targeting focal areas, such as point 
perforator incompetence and shorter  
segment veins. 

Disadvantages
Disadvantages of CAC include that it:
•	 is a relatively new technology with 

only five-year data available on its 
safety and efficacy

•	 is relatively costly, although with 
minimal set-up cost 

•	 can cause potential allergic contact 
dermatitis and other hypersensitivity 
reactions in susceptible individuals. 
CAC is absolutely contraindicated for 

anyone with an acrylate allergy and rela-
tively contraindicated for patients with 
multiple allergies or hypersensitivity reac-
tions and those with autoimmune disorders. 
The persistence of the acrylate polymer 
within the veins (lasting over years and 
possibly permanent) means that any hyper-
sensitivity reaction is likely to be chronic 
and may require surgical removal.

Ambulatory phlebectomy
Nontruncal veins, such as incompetent 
tributaries and tortuous varicosities, can 
be surgically removed with a stab avulsion 
technique termed ambulatory phlebec-
tomy (AP). AP removes a short segment 

TABLE. GRADING CLINICAL MANIFESTATIONS USING THE CEAP CLASSIFICATION FOR 
CHRONIC VENOUS DISORDERS

CEAP Grading Clinical features Cosmetic or medical concern

C0 No visible or palpable varicose veins Usually cosmetic 

C1 Telangiectasias and reticular veins Usually cosmetic 

C2a Varicose veins – asymptomatic Medical and/or cosmetic

C2s Varicose veins – symptomatic Medical

C3 Ankle oedema Medical

C4 Secondary skin changes of venous 
congestion 

Medical

C5 Venous ulcer – healed Medical

C6 Venous ulcer – active Medical

Abbreviation: CEAP = Clinical-Etiological-Anatomical-Pathophysiological.

Figures 5a and b. a (left). Cyanoacrylate glue injection into the distal great saphenous vein adjacent to a refluxing perforator vein. b (right). Ultrasound 
to help guide the needle.

COSMETIC DERMATOLOGY  continued 
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of veins through small incisions using 
special vein-removing hooks. Tortuous 
varicose veins are not suitable for treat-
ment with EVTA methods because they 
do not readily permit passage of the 
device catheter or wire. In practice, 
many of these smaller tributaries can 
also be simply and effectively treated 
with ultrasound-guided sclerotherapy. 
AP is often combined with endovenous 
ablative techniques.

Advantages
AP offers a shorter recovery time than 
traditional stripping techniques. Surgical 
removal of the vein results in rapid 
improvement in appearance without the 
transitional vein sclerotic changes that 
often accompany other minimally inva-
sive procedures. 

Disadvantages
As AP requires a small skin incision, it 
has the possibility of leaving a small scar. 
The five-year recurrence is inferior to that 
of EVTA (over 20%) and the procedure is 
better suited to patients with larger and 
fewer varicose tributaries.1,6

Patient-centred management
A careful history and examination of 
patients presenting with varicose veins will 
help define the clinical problem and allow 
a risk assessment of current and potential 
complications. These can be recorded using 
the Clinical-Etiological-Anatomical
Pathophysiological (CEAP) classification 
system, an international standard for 
describing manifestations of chronic 
venous disorders.16 Varicose vein presenta-
tions are graded according to clinical, 

ethological, anatomical and pathophysio-
logical manifestations; each clinical grade 
is associated with medical or cosmetic 
concern and offers guidance on severity 
and interventional urgency. An abbreviated 
CEAP classification listing only clinical 
manifestations is presented in the Table.

Although patients may present primar-
ily with pain and lower limb discomfort, 
these symptoms do not correlate well with 
the degree of venous insufficiency. The 
main drivers of treatment are cosmesis, 
symptom relief and patients’ concern over 
potential complications, such as leg ulcers, 
based on their observation of affected 
relatives. In practice, the precise treatment 
plan tends to be shaped by the patient’s 
unique medical history, social and finan-
cial situation and personal preference, in 
conjunction with the practitioner’s 

2. CASE STUDY: SYMPTOMATIC VARICOSE VEINS IN A 62-YEAR-OLD WOMAN

Case history
A 62-year-old woman presents with right lower-limb varicose veins (Figure 6). She is mostly 
concerned about their appearance but also reports moderate aching and heaviness with 
prolonged standing. She has a family history of venous ulcers and a personal history of multiple 
allergies (nickel and latex) and Graves’ disease. Duplex mapping confirms the superficial venous 
incompetence of the left great saphenous vein, indicating that treatment is required. She has 
heard about the ‘new vein glue treatment for varicose veins’ and would like to be assessed for 
the procedure. 

Case commentary
Patients typically present with cosmetic concerns about their varicose veins. Symptoms may  
be variable at presentation and patients may occasionally worry about experiencing the same 
complications (e.g. venous ulcers) as their parent or relative with varicose veins. Confirmatory 
Doppler or duplex investigation is routinely undertaken to map out the extent and severity of the 
venous insufficiency. 

The available treatment options are discussed with the patient and all their concerns addressed. 
In general, a larger calibre vein segment, such as the proximal great saphenous vein, responds 
better to either endovenous thermal ablation (laser or radiofrequency) or cyanoacrylate glue 
closure. The tributaries (side branches draining into the great or short saphenous systems) are 
typically treated with ultrasound-guided foam sclerotherapy or ambulatory phlebectomy. 

Case management
In this case, cyanoacrylate glue closure is relatively contraindicated because of the patient’s 
autoimmune disease (Graves’ disease) and her tendency for allergies, which may heighten her 
risk for cyanoacrylate hypersensitivity and result in a protracted inflammatory reaction in the 
treated vein segment. 

After giving informed consent, the patient underwent endovenous laser ablation to the proximal 
great saphenous vein and ultrasound-guided foam sclerotherapy to the branch tributaries.  
She was advised to wear 25 to 30 mmHg surgical compression stockings for two weeks, avoid 
strenuous activity for this time and to walk for at least half an hour a day for a month. Patients are 
normally reviewed to assess the success of the procedure at one to two weeks, six to eight weeks 
and six months, by which time the treated vein should have fibrosed. Larger veins may take longer. 
Long-term clinical and ultrasonic monitoring  is recommended to monitor for varicose vein 
recurrence and progression of superficial venous incompetence elsewhere.  

Figure 6.  Symptomatic varicose veins in a 
62-year-old woman.

COSMETIC DERMATOLOGY  continued 
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experience and expertise.17 A case study 
outlining the management of a patient 
with lower limb varicose veins is presented 
in Box 2. 

Varicose vein journey
Varicose vein intervention can be delayed 
because of the lingering perception that 
the condition is invariably trivial and of 
cosmetic concern only.5 However, the 
varicose vein condition and associated 
venous insufficiency are progressive and, 
in extreme cases, severe venous disease 
can lead to thromboembolic complica-
tions and malignant changes (e.g. squa-
mous cell carcinoma arising from chronic 
venous ulcers) that can be potentially limb 
threatening.3 Although it is not possible 
to predict who will experience complica-
tions of chronic venous insufficiency, risk 
factors for disease progression, such as 
family history, body mass index and activ-
ity level, appear to correlate with disease 
severity and progression.4 

All patients with varicose veins, whether 
graded as cosmetic or medical, require 
regular clinical and ultrasonic monitoring 
– ranging from every one to three years, 
depending on CEAP classification, lifestyle 

and rate of disease progression. Patients 
need to appreciate that venous insufficiency 
and varicose veins are slowly progressive 
and may be complicated by acute and 
chronic events that can be mostly managed 
and prevented. Those with a cosmetic 
CEAP grading can be monitored without 
immediate procedural intervention. These 
patients need to understand that with time, 
treated veins may recur or new veins may 
develop. To maintain a cosmetically accept-
able appearance, maintenance treatments 
are necessary and regular monitoring is 
recommended to identify and quantify 
disease progression across the CEAP 
grading. 

Conclusion 
Although varicose veins frequently present 
as a cosmetic condition, they carry the 
potential for significant clinical morbidity. 
Hereditary and sedentary lifestyle factors 
are contributory, and the varicose vein 
condition typically worsens with age. Long-
term follow up is recommended to monitor 
disease progression, vein recurrence after 
treatment and the development of chronic 
venous complications. Duplex mapping is 
required to assess the extent and severity 
of the underlying venous incompetence. 
Current procedural techniques are mostly 
nonsurgical, and the selection and combi-
nation of treatment methods are dependent 
on factors, such as venous pathology, 
patient medical history and preference, and 
practitioner expertise. Practice points are 
summarised in Box 3.�   MT
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3. PRACTICE POINTS FOR GPs

•	 In-patient varicose vein ‘stripping’ 
surgery has been generally replaced  
by outpatient-based nonsurgical 
endovenous techniques.

•	 Most patients can be treated with clinic 
treatment room-based procedures, 
including sclerotherapy (with ultrasound-
guided and direct vision techniques), 
endovenous techniques, such as thermal 
(laser or radiofrequency) and adhesive 
(cyanoacrylate glue), and ambulatory 
phlebectomy.

•	 Optimum intervention may involve 
multiple modalities (e.g. endovenous 
techniques with sclerotherapy with or 
without ambulatory phlebectomy).

•	 Optimum patient outcomes require a 
thorough understanding of the 
advantages and disadvantages of  
each therapeutic modality and patient-
centred management.
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