
Endovenous methods of treating varicose veins have
generated some interest in the field of 'Phlebology'
which was rather ignored until now. Varicose veins are
not only cosmetically disfiguring; but can also be a
source of chronic leg pain, disabling swelling, and non-
healing ulcers. They frequently affect patient’s health-
related quality of life.1 They involve more than 30% of
adult population.2 The signs of chronic venous insuffi-
ciency range from mild inflammation to complicated
ulcers.3 Traditional treatment is surgery, which involves
disconnection of saphenofemoral and/or sapheno-
popliteal junctions with or without stripping of the
superficial axial vein. Surgery is usually performed under
general or spinal anaesthesia. It requires hospitalisation,
associated with wound-related complications and
phenomenon of neovascularisation / recurrence as a
result of groin dissection.

Newer minimal invasive methods are being introduced
since 2000.1 They can be performed as day-care
procedure under local anaesthesia. The success and
recurrence rates are at least similar, if not more
favourable, compared to open surgery.4 In these
procedures, either great or the short saphenous vein is
ablated. As the groin is not dissected, patients do not
suffer from wound-related complications and the
phenomenon of neovascularisation.

Endovenous ablation is performed either by thermal or
non-thermal means. In thermal ablation, inner lining of
veins is damaged to induce local inflammation and
fibrosis.5 This leads to vein occlusion and abolishes the
superficial reflux. Endovenous thermal ablation (EVTA)
includes radio-frequency ablation (RFA), endovenous
laser ablation (EVLA), ultrasound-guided foam sclero-
therapy (USGFS), steam ablation and microwave
sclerotherapy. Indications of each modality differ little
from each other. Because of rigidity and size of
disposables, straight saphenous veins with diameter of
at least 3 mm are more suitable for EVLA and RFA.
Steam ablation may be suitable for recurrence after

stripping, as steam may find its way easier into side
branches and loops. USGFS can be the first line treat-
ment choice for tortuous recurrence after stripping.1,4

Side effects of endothelial ablation are minimal such as
pain and bruising. They are generally mild and allow to
return normal activity next day.1,3,4 In the manufacturer's
registry, over a period of five years, the complications
are low with <1:2500 deep venous thrombosis (DVT),
<1:1000 pulmonary embolism and <1:50000 death.6

However, the numbers are higher according to
insurance companies databases, revealing thrombotic
complications in more than 130,000 patients within 30
days after intervention for varicose veins. The estimated
risk for DVT was 4.4% for RFA and 3.1% for EVLA; the
risk of pulmonary embolism was 0.3% for both
methods.7

Both EVLA and RFA have similar indications; and more
or less, same steps except for the use of different energy
sources and catheters.8 Both of these procedures are
performed under tumescent anaesthesia, infiltrated into
the perivenous space. Its main aim is to provide
analgesia, local compression and heat sink to prevent
overlying skin from burn injury. The procedure to access
the target vein(s) and the anaesthesia techniques are
similar. Under ultrasound guidance, the long saphenous
vein is punctured around knee joint level and a sheath is
placed. The special catheter is placed through it and
moved forward to the saphenofemoral junction. Its tip is
placed distal to the junction. This is to mimimise the
risk of deep venous thrombosis, which is significantly
more if the catheter tip is at the junction. Tumescent
anaesthesia is infiltrated around the catheter. The distal
segment of RFA catheter is specially designed to deliver
radiation energy to vein and damages its lining. Every
7-cm segment is treated step-wise, and the catheter is
pull out. Compression in the form of special dressing is
provided. The patient is mobilised soon after the
procedure. Usually, compression in the form of stocking
is provided for two weeks. Seven randomised controlled
trials reported between 2002 and 2011, compared
endovenous ablation therapy with conventional open
surgery and most reported short-term safety and
efficacy outcomes.8 The follow-ups ranged from 1 week
to 3 years.8 In two randomised control trials, reporting
results are upto 2 years; and one RCT reporting results
at 3 years.9 EVLA and RFA are recommended by
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Health and Clinical Excellence, as first line of treatment
of saphenous veins with reflux.10 The treatments had
been found with speedy recovery and less recurrence of
venous ulcers than the conventional surgery.10 There is
evidence that it is more economical than open surgery.10

Endovenous steam ablation is relatively less frequently
used. It works by denaturing the vein lining and its
contents with steam at a temperature of maximal 120°C.
This also requires tumescent anaesthesia. The proce-
dural details are more or less the same as of RFA, but
its catheter is more flexible and thinner. Puffs of the
steam are delivered at every centimeter, while the
catheter is pulled out.

In USGFS, usually sodium tetradecyl sulfate is used as
sclerosing agent. This causes local endothelial damage,
which induces inflammation; and ultimately leads to vein
sclerosis and ablation of reflux. It does require multiple
sessions and associated with higher rate of recurrence.
A randomised controlled trial compared four modalities
of treating varicose veins: EVLA, RFA, USGFS and
surgical stripping for great saphenous veins. At 1-year
follow-up, UGFS was associated with higher technical
failure (16.3%) compared to other modalities (p<0.001).11

Endovenous Microwave Ablation (EMA) works by
generating radio-frequency energy. It generates radio-
frequency energy with the MICROTAZE OT-110 M
machine. In a randomised controlled trial comparing
conventional surgery to EMA for the treatment of great
saphenous vein incompetence, EMA was shown to be
efficacious with 97% vein occlusion rate, and the EMA
group, with no recurrence in the surgery group after
1-year follow-up.12

The challenge with these endovenous thermal ablation
procedures is administration of tumescent anaesthesia.
This is time-consuming and painful step of the procedure,
associated with side effects like bruising. There has been
a demand for non-tumescent, non-thermal techniques.

These newer methods are as effective as thermal ablation
methods and do not need tumescent anaesthesia.
These include mechano-chemical ablation (MOCA) and
cyanoacrylate embolization (CAE).

MOCA is a catheter-based system in which endothelium
is physically damaged by stripping off the vein, using a
rotating wire at its tip while liquid sclerosant (usually
sodium tetradecyl sulfate) is administered concomitantly.
Preliminary experiences with MOCA showed good
results and less post-procedural pain.13,14 It is unknown
whether this treatment results in durable vein occlusion,
in the long-term.
In CAE, glue is placed in the vein lumen as it prevents
superficial reflux. Both MOCA and CAE are better
compared to thermal-based procedures in terms of
patient discomfort, risk of nerve injury, and hematoma
formation.15,16 There are even prospective, multicenter

randomised clinical trial underway to asses which
modality is better.17

In conclusion, over the last decade the treatment of
varicose veins has transformed from open surgery to
endovenous ablation with comparable results.1,4,5

Endovenous ablation is commonly offered using radio-
frequency ablation or laser ablation, using tumescent
anaesthesia with minimal morbidity.6,8 Newer non-
tumescent, non-thermal methods are developed, which
are thought to be associated with even better results.15-17

Only long-term follow-up will show where these minimally
invasive methods stand in the therapeutic armamen-
tarium for the treatment of “one of the oldest disease of
human race”.
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