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Abstract

Background: Venous thromboembolism is rare following varicose vein ablation procedures, but uncertainty about its

incidence combined with a lack of evidence-based clinical guidelines regarding thromboprophylaxis has led to debate

about best practice. We conducted a national survey to investigate current practice among Irish vascular surgeons.

Methods: An anonymous online questionnaire was emailed to all members of the Irish Association of Vascular

Surgeons and the Northern Ireland Vascular Society.

Results: Response rate was 60%. With regard to procedure type, 36.7% of respondents use only endovenous techni-

ques and 53% use a combination of open and endovenous. Formal duplex imaging on all patients is obtained by 53.3%.

With regard to VTE prevention, 73.3% always give thromboprophylaxis. For those who give it selectively, a variety of

factors were considered as risks. Pharmacological agents used are enoxaparin in 73.3% of cases or tinzaparin, and 71.4%

use a single dose (either 20/40 mg or 3500/4500 IU respectively). If patients are already taking anticoagulation, this is

continued by 46.7% of respondents. Routine post procedure duplex imaging is carried out by 23.1% of recipients, either

by the surgeon or formally and 80% review patients clinically. Moreover, 43.3% of respondents claim to know their post-

operative VTE rate and this varies from 0 to 1% with one mortality reported.

Conclusions: The majority of respondents use single-dose thromboprophylaxis periprocedurally for varicose vein

ablation procedures. VTE rates are low but the true incidence may be unknown.
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Background

Venous thromboembolism (VTE) is rare following var-

icose vein ablation procedures1 but can be associated

with significant morbidity and mortality.2,3 An epidemi-

ological study of six countries in Europe showed that

VTE causes over 370,000 deaths every year, with almost

three quarters of these being hospital-acquired VTE.4

The risk of deep venous thrombosis (DVT) follow-

ing varicose vein ablation procedures is usually quoted

as <1%5 although the risk can vary between different

studies, and has been estimated as 5–10 times higher in

studies which use formal imaging to detect DVT. The

European Society of Vascular Surgery (ESVS) guide-

lines quote a DVT rate of between 0.3% and 7.8% and

specify that the risk has not been found to be greater

after endovenous treatment.6

However there is no evidence to support routine

thromboprophylaxis for ambulatory vein surgery.

The Society for Vascular Surgery and American
Venous Forum guidelines,7 and European guidelines6

state that evidence is insufficient. One study frequently
quoted is that by Enoch et al.,8 who published a study
of thromboprophylaxis for day case hernia and open
varicose vein surgery and showed no benefit in terms of
DVT rates, with 2186 varicose vein procedures includ-
ed. San Norberto Garcia et al. conducted a randomised
controlled trial of thromboprophylaxis after varicose
vein surgery and found no benefit in the study group
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but this may have been due to the low event rate as
there were no cases of DVT in either arm of the study.9

While thromboprophylaxis is recommended for
high-risk patients (i.e. some thrombophilia’s, previous
DVT etc.) there appears to be some practice variation
with regard to routine thromboprophylaxis in average
risk patients. A recent survey of vascular surgeons in
Greece showed that 52% use routine thromboprophy-
laxis for open varicose surgery and 58% for endove-
nous, suggesting a lack of consensus.10

Given this uncertainty, the aim of this study was to
assess thromboprophylaxis practice for varicose vein
procedures among vascular surgeons in Ireland.

Methods

Anonline questionnairewas developed (SurveyMonkey.
com). Questions relating to varicose vein practice (i.e.
open/endovenous, type of anaesthetic), use of duplex
imaging, thromboprophylaxis practice and experience
with post-procedural VTE were included. The question-
naire was sent to all vascular surgeons who are members
of the Irish Association of Vascular Surgery (IAVS) and
the Northern Ireland Vascular Society (NIVASC).

An email was sent to all vascular surgeons inviting
them to complete the questionnaire with a link to the
questionnaire. They were informed their responses
were anonymous. A reminder email was sent two
weeks later.

Information was gathered using the Survey Monkey
website and data were transferred to an excel spread-
sheet for analysis. Chi-squared tests were used to com-
pare data where appropriate and a p value of <0.05
was considered significant.

Results

The response rate was 60% of the 50 vascular surgeons
who were contacted.

With regard to varicose vein practice, 53% use both
open and endovenous techniques, while 36.7% use only
endovenous and 10% only open. For those surgeons
who use endovenous techniques, radiofrequency abla-
tion (RFA) was more common than endovenous laser
treatment (EVLT) – 51.9% vs. 11.1%, although 33%
of surgeons use a combination of techniques including
foam sclerotherapy and glue. The majority of our
respondents (56.7%) perform phlebectomies at the
same time as the truncal ablation procedure. Only
20% perform varicose vein procedures in a dedicated
ambulatory unit. The majority of surgeons use either
main theatre or day theatre, with 30% only using main
theatre. With regard to anaesthetic practice, 31% use
general anaesthetic, 41% use local and the remaining
surgeons use a combination of techniques. Pre-

operatively 53.3% obtain formal duplex imaging on
all patients, 33% get formal imaging only in certain
cases (i.e. unusual venous anatomy, leg swelling etc.)
and the remainder image patients in clinic at the time of
outpatient consultation.

When asked about thromboprophylaxis, 73.3% of
vascular surgeons always give it routinely. Only 6.7%
do not give it and the remainder give it sometimes
(Figure 1). The commonest reason given for not
giving thromboprophylaxis was the lack of evidence
to support its routine use.

When asked to rate which risk factors they consider
most important, the highest scoring risk factors were a
history of thrombophilia, malignancy, bilateral proce-
dures i.e. both legs treated in one session and obesity
(Figure 2).

The thromboprophylactic agent given most fre-
quently is enoxaparin (73.32%), followed by tinzaparin
(23.3%), and while a variety of doses were given, those
giving tinzaparin gave a lower dose more frequently
compared to enoxaparin (85.7% give 3500 IU tinza-
parin vs. 27% give 20 mg enoxaparin, p¼ 0.204). Of
those giving prophylaxis, 71.4% give a single dose, the
remainder give a longer course.

There was also variation in practice in other related
areas. With regard to the oral contraceptive pill (OCP),
56.7% hold it peri-operatively and 26.7% continue it.
Some surgeons only hold oestrogen-containing OCP.
For patients already on anticoagulants, 46.7% contin-
ue, 10% continue but check an International
Normalised Ratio (INR) if the agent is warfarin, and
30% hold it pre-operatively and check INR (if the
agent is warfarin). The remainder adopt a variety of
approaches including bridging with a low molecular
weight heparin in some cases.

Responses regarding post-operative practice are
shown in Table 1. All surgeons use compression hosiery
post ablation but for variable durations and most sur-
geons review patients clinically but do not image
them routinely.

Figure 1. Frequency of periprocedural thromboprophylaxis for
varicose vein procedures.
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With regard to VTE, 43.3% claim to know their

event rate. Personal surgeon VTE rates varied from 0

to 1%, and occurred anytime between 3 and 31 days

post-operatively. (This figure can be assumed to repre-

sent clinically symptomatic VTEs as not all patients

have routine post-procedural imaging.) There was var-

iability regarding symptoms, outcome and treatment

modality (events occurred after all modalities i.e.

RFA, EVLT, mechanochemical ablation and foam

sclerotherapy) and there was one 30-day mortali-

ty recorded.

Discussion

There still exists considerable uncertainty about the

true incidence of VTE after varicose vein procedures

and a lack of evidence regarding the need for routine

thromboprophylaxis. The aim of this survey was to

assess practice patterns among Irish vascular surgeons.

Practice patterns

The biggest development in varicose vein treatment in

recent years has been the move towards ambulatory

endovenous procedures, although as we have demon-

strated in this survey, many Irish vascular surgeons still

use open techniques and over a third use general anaes-

thetic. There is also considerable practice variation

with regard to location of procedure (i.e. theatre, ded-

icated ambulatory unit etc.) and concomitant phlebec-

tomies. The NICE11 and ESVS6 guidelines do not make

specific recommendations in all areas – for example the

NICE guidelines state that endovenous ablation should

be performed in preference to open surgery where

available, with endothermal ablation the technique of

choice.11 Anecdotally the majority of Irish vascular

surgeons have access to endovenous equipment

although this can be site-dependant. The NICE guide-

lines also recommend pre-procedural duplex ultra-

sound to plan treatment and assess the extent of

truncal incompetence. Just over half of our respondents

obtain formal pre-operative imaging although many

surgeons perform their own imaging at the time of con-

sultation. Before the introduction of endovenous tech-

niques many surgeons would have planned open

varicose vein surgery based on clinical assessment

only. The ESVS guidelines recommend that patients

are treated in an outpatient setting under local tumes-

cent anaesthesia, which permits early ambulation,

Figure 2. Importance of various thromboembolic risk factors as rated by survey respondents where 1¼ not important and
5¼ very important.

Table 1. Responses to questions about post-operative practice.

Question regarding

post-op practice % Answering yes

Do you use compression

hosiery post-op?

100 (1–6 weeks duration)

Do you advise patients

about DVT risk?

97

Do you advise patients

not to fly post-op?

89.7

Routine post op duplex? 23.3 (not all formal)

Routine post-op review 80

600 Phlebology 34(9)



reducing the risk of possible thromboembolic
complications.6

We found more consensus around post-procedural
practice with all surgeons recommending at least some
form of compression hosiery although there were var-
iations in duration, from 1 to 6 weeks. Patients are
specifically warned about post-procedural DVT by
nearly all respondents (97%). The majority of surgeons
review patients post-operatively in an outpatient clinic
setting but do not image them routinely.

DVT rates

While a rate of <1% is usually quoted, there is varia-
tion in VTE rates in different studies. The ESVS guide-
lines quote a rate of 0.2%–1.3%6 and state there is no
difference in VTE rates following endovenous and
open techniques, although some papers have shown
lower rates with endovenous, i.e. Kurihara et al.
quote a VTE rate of 0.3% post RFA and 0.4% post
EVLT.12 Other studies quote a slightly increased risk
with RFA compared to EVLT.13 Barker et al., in a
retrospective study, found the risk of DVT was lower
at 30 days with foam sclerotherapy compared to other
modalities.14 One of the issues is that most retrospec-
tive case series report an incidence of DVT of approx-
imately 1%, based on a clinical diagnosis. As we have
shown in this study, the majority of vascular surgeons
see patients clinically but do not routinely image them
post op. Despite this 43% of surgeons claimed to know
their personal VTE rates and quoted figures. Typically
patients who present with clinical symptoms post var-
icose vein procedures will have a duplex performed.
However, prospective studies which systematically
detected DVT by means of duplex ultrasound showed
that the true incidence might be 5–10 times higher than
expected on a clinical basis.5,14,15 There is also a recog-
nised increased risk of DVT in primary care patients
who have varicose veins regardless of surgery.16 Also in
the Republic of Ireland there is no universal health
record number meaning that patients who are diag-
nosed with a VTE in a different hospital from where
they had their venous procedure may not be notified to
the surgeon who performed it, particularly if the event
is diagnosed some time after the procedure.
Anecdotally, in our centre a patient was seen by a med-
ical team with a DVT several days after endovenous
ablation but this was not notified to the vascular team
and was only noted when the patient returned for their
routine post-operative review to a vascular outpatient
clinic. There is a universal health care number in
Northern Ireland, making it easier to track complica-
tions. In this study, VTE was diagnosed at various
stages post op including one case at 31 days.
Although the DVT may have been present before

this, it is clear that formal imaging at for example
one week post-op may miss some cases of DVT.14

The other issue is the difference between endovenous
heat-induced thrombosis (EHIT) and formal DVT.
EHIT can be divided into four categories, the fourth
of which is often classified as a DVT; therefore, some
would view EHIT and DVT as both on the same con-
tinuum.17 It can be argued that the aim of varicose vein
ablation is to induce Class 1 EHIT, and some authors
have demonstrated that while EHIT may occur fre-
quently it is usually self-limiting and of little clinical
significance. Kane et al.18 describe an EHIT rate of
5.1% but reported no pulmonary embolism (PE) and
all cases resolved fully with treatment. It has been
found more frequently in some studies. Kitagawa and
Nagao19 report an EHIT rate of 21% after RFA with
formal duplex surveillance when imaged at seven days
post procedure, but the incidence dropped when
imaged subsequently. This may lead to differences in
reporting standards and inconsistencies in diagnosis.
There have also been reports of VTE not proceeded
by EHIT, so clearly post-procedural DVT can occur
by different mechanisms. Interestingly, a recent large
systematic review by Healy et al. which examined
thrombotic events after endovenous thermal ablation
of the great saphenous vein in studies where a duplex
was performed within 30 days found that DVT rates
may be as low as 0.3% (as distinct from deep venous
thrombotic events which includes EHIT).20 Although
this figure is in keeping with the ranges quoted in the
European guidelines and other studies it seems lower
than expected, and may be related to timing of imaging
and publication bias. Despite this, given the huge num-
bers of venous ablation procedures performed, peripro-
cedural thrombotic events remain a significant issue.

Thromboprophylaxis – Practice and factors

There is a lot of variation in practice with regard to
routine thromboprophylaxis. Nikopoulos et al. sur-
veyed Greek vascular surgeons in 201210 and found
that 58% give thromboprophylaxis routinely after
endovenous procedures. An older survey from 1995
of the Vascular Surgical Society of Great Britain and
Ireland21 showed that only 12% gave routine prophy-
laxis after open varicose vein surgery. With the passing
of time, increasing numbers of surgeons appear to be
giving prophylaxis despite the lack of evidence.
Puggioni et al. suggested giving prophylaxis to any
patients aged> 50 given the increased rate of sponta-
neous DVT in the older population.22 Our survey
showed less practice variation among Irish vascular
surgeons as nearly 75% of surgeons always give pro-
phylaxis. However there is variation among type of
agent, dose and number of doses. However almost all
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our respondents give a subcutaneous agent although

there is evidence that oral agents such as rivaroxaban

may be a suitable alternative with a similar bleeding

risk.23 Interestingly, some of the patients who had

a VTE in this study had been given thromboprophy-

laxis but the event rate is too low to draw any

conclusions.
Some surgeons use thromboprophylaxis selectively,

i.e. only in those patients who they consider to be high

risk. There are evidence-based risk factors for VTE fol-

lowing general surgical procedures, and these include

age, obesity, a past history of thromboembolism, var-

icose veins, the oral contraceptive pill, malignancy,

Factor V Leiden gene mutation, general anaesthesia

and orthopaedic surgery.24 However some surgeons

may be unaware of the relative importance of such

risk factors. For example the factor V Leiden mutation

is the only thrombophilia associated with a higher risk

of VTE24 yet vascular surgeons in this survey ranked

thrombophilias in general as the most important risk

factor for VTE. There is clear evidence to recommend

prophylaxis for high-risk patients,6,25–27 although risk

assessment should be calculated individually for differ-

ent patients.
In an era of defensive medicine,28 and given that

varicose vein surgery has been known as the most liti-

gious area of vascular surgery,29 it may therefore be

advisable to give at least one routine dose periproce-

durally. There is little risk associated with a single dose,

and if 75% of our colleagues in this country give it

routinely, it may be advisable to do so based on the

Bolam principle30 despite the lack of evidence support-

ing its routine use.
Although the VTE rate is low, there has been at

least one mortality in this dataset, and as discussed

VTE rates may be under-reported, or not made

known to the vascular team who performed the

venous procedure.

Limitations

Our survey has some limitations. We had a response

rate of 60% however this would usually be considered

acceptable for an email survey.31 By their own admis-

sion, while many surgeons who responded claimed to

know their DVT rates, very few undertake formal

duplex imaging so VTE rates are likely underestimated.

However this reflects real-life, current practice. There is

also considerable practice variability peri-operatively

(anaesthesia, concomitant phlebectomies, etc.) which

may affect DVT rates, and the majority of surgeons

do not perform formal imaging pre-operatively so

pre-existing DVT cannot be outruled.

Conclusions

In conclusion, we have identified considerable practice

variation around the treatment of varicose veins, with

more consensus regarding thromboprophylaxis. The

majority of our respondents (73.3%) give thrombopro-

phylaxis routinely, despite a lack of high quality evi-

dence to support this. VTE rates are low but the true

incidence may be unknown. However, we feel the ben-

efits of thromboprophylaxis outweigh the risks and we

would welcome national guidelines around the peri-

operative treatment of varicose veins in order to

reduce practice variation within this country.
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