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ABSTRACT

Contemporary interventional treatment of pri-
mary chronic venous disease (CVD) is mainly
focused on the treatment of venous reflux. The
long-term results of endovenous ablation (EVA)
and high ligation and stripping are not different
with respect to varicose vein recurrence, and
this recurrence appears to be a manifestation of
disease progression. Since inflammation is one
of the key mechanisms of CVD development
and progression, efforts to minimize inflam-
mation and angiogenic potential in endove-
nous and surgical procedures are worthwhile. As
techniques continue to be refined, surgery
remains a valid option; in particular, the tech-
niques that minimize trauma can be beneficial
regarding recurrence. Medical treatment with
venoactive drug therapy such as micronized
purified flavonoid fraction (MPFF; Daflon�),
which has proven clinical benefits in patients

with CVD, can be used before and after EVA or
surgery to minimize inflammation, pain, hem-
orrhage, and reduce CVD symptoms.
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Key Summary Points

Contemporary interventional treatment
of primary chronic venous disease (CVD)
is mainly focused on the treatment of
venous reflux

The long-term results of endovenous
ablation (EVA) and high ligation and
stripping (HLS) are not different with
respect to varicose vein recurrence, and
this recurrence appears to be a
manifestation of disease progression

Since the inflammation is one of the key
mechanisms of CVD development and
progression, efforts to minimize
inflammation and angiogenic potential in
endovenous and surgical procedures are
worthwhile

As techniques continue to be refined,
surgery remains a valid option; in
particular, the techniques that minimize
trauma can be beneficial with respect to
recurrence

Medical treatment with venoactive drug
therapy such as micronized purified
flavonoid fraction (MPFF; Daflon�), which
has proven clinical benefits in patients
with CVD, can be used before and after
EVA or surgery to minimize
inflammation, pain, hemorrhage, and
reduce CVD symptoms

INTRODUCTION

Contemporary interventional treatment of pri-
mary chronic venous disease (CVD) is mainly
focused on the treatment of venous reflux. Early
medical investigations revealed anatomical and
hemodynamic connections between saphenous
vein reflux and varicose veins, and led to the
notion that varicose veins could be treated by
eliminating reflux through high ligation of the
greater saphenous vein (GSV). However, with

time it became clear that high ligation of the
GSV alone was insufficient and did not change
the course of the disease. The addition of sur-
gical ablation or stripping of the saphenous
veins provided better outcomes and reduced
varicose vein recurrence. Yet even these mea-
sures proved to be imperfect because varicose
vein recurrences remained a problem. These
recurrences were considered to be mainly a
result of the errors in surgical technique, such as
leaving a long saphenous stump or not ligating
groin tributaries. In addition, surgical trauma to
the limb was considered to be a possible factor
in neovascularization.

In 1999, the advent of outpatient endovas-
cular treatments such as endovenous laser
ablation (EVLA) and radiofrequency ablation
(RFA) was considered to be a tremendous
improvement, at least initially. Numerous clin-
ical trials in the 2000s showed that endovenous
ablation (EVA) was as effective as the high
ligation and stripping (HLS) techniques used at
that time and caused much less pain and
trauma to the patients, allowing them to
recover and return to normal activities and
work more quickly, sometimes immediately.
These advantages and financial benefits of EVA
increased the popularity of these procedures.
However, EVA procedures were also found to be
wanting because recurrence and neovascular-
ization rates were similar to those with HLS.
Over time, it has become clear that the chief
benefits of EVA lie in the improved periopera-
tive patient experience and in the marginal
reduction in healthcare costs, not in the long-
term efficacy in preventing varicose vein recur-
rence [1, 2]. This article is based on previously
conducted studies and does not contain any
studies with human participants or animals
performed by the author.

TECHNICAL IMPROVEMENTS
TO ENDOVENOUS AND SURGICAL
PROCEDURES

Routine use of ultrasound is one of the major
factors contributing to the success of endovas-
cular techniques by increasing anatomical pre-
cision. However, the anatomy of the
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saphenofemoral junction (SFJ) has been shown
to be quite heterogeneous with vein duplica-
tions, bifid junctions, or ectasia present in over
10% of individuals [3]. These findings indicate
that ultrasound assessments should be per-
formed prior to a surgical or EVA procedure and
suggest that HLS, if performed correctly, may be
more efficient than EVA at removing different
anatomical variants of the SFJ. Indeed, the use
of ultrasound guidance and tumescent anes-
thesia in contemporary HLS has improved the
short-term outcomes and perioperative experi-
ence of HLS [4–6]. Although these technical
improvements were developed around the same
time as EVA, all clinical trials comparing the
two modalities used classic HLS techniques, and
no clinical trials have yet compared EVA to
contemporary HLS [1, 7–9].

In a recent meta-analysis comparing long-
term outcomes of EVLA and HLS, recanalization
rates tended to be higher with EVLA, but neo-
vascularization rates were higher with HLS [1].
The end result was that these negative trends
canceled the advantages of each technique, so
that the overall rates of recurrence were similar
for both methods. There was, however, a slight
but non-significant trend for less reintervention
with HLS. In another systematic review and
meta-analysis comparing these methods in
studies with follow-ups of at least 2 years, the
authors found only minor differences in the
sites of recurrence but, again, EVA suffered from
higher rates of recanalization and HLS from
higher rates of neovascularization, with overall
recurrence rates similar for both techniques [2].
The consistent finding that recurrence is similar
regardless of the type of intervention used
strongly suggests that both methods may slow
progression, but they are unable to prevent it
over time.

The question of whether removal of GSV
tributary veins is necessary to prevent recur-
rence was also recently addressed [10]. Patients
had high ligation either alone or with ligation
of SFJ tributaries. Surprisingly, ligation of the
tributaries was associated with a higher risk of
recurrence.

INFLAMMATION IN VENOUS
DISEASE AND AFTER VEIN
PROCEDURES

It is well known that inflammation plays a
central role in the development and progression
of CVD. Among other pathological processes,
inflammation precedes and causes the devel-
opment of changes in the venous wall and valve
resulting in reflux. When valves become
incompetent, abnormal venous hemodynamics
increase inflammation and close a feed-forward
cycle of venous wall remodeling and dysfunc-
tion, which is a pathological hallmark of CVD
and chronic venous insufficiency (CVI) [11, 12].
In addition to tissue inflammation in the limbs
of patients with CVD, the inflammatory
response to any interventions (open or
endovascular) can be linked to the treatment
outcomes. Taengsakul et al. examined inflam-
mation associated with endovenous RFA and
HLS and found that post-procedural concen-
trations of the inflammatory markers inter-
leukin-6 and C-reactive protein were elevated
after both methods, but the increases were sig-
nificantly lower with RFA than with HLS [13].
These changes also correlated with post-proce-
dural pain, which was significantly less intense
with RFA than with HLS.

The possibility that venoactive drug (VAD)
therapy with micronized purified flavonoid
fraction (MPFF; Daflon�), which has been
shown to provide a number of benefits to
patients with CVD, could also benefit patients
undergoing an endovenous or HLS procedure
has been investigated in several clinical trials.
One such study examined the effects of MPFF
treatment (1000 mg/day for 14 days before and
14 days after stripping) on postoperative pain in
patients undergoing a vein stripping procedure
[14, 15]. At each day during the 8 days after the
stripping procedure, there were more pain-free
patients in the MPFF treatment group (N = 92)
than in the untreated control group (N = 89).
This benefit was also reflected in the number of
patients requiring analgesics, which was signif-
icantly lower in the MPFF treatment group
(3.3%) than in the control group (12.5%) by
postoperative day 4 (P = 0.023). In addition,
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postoperative quality of life (QoL) was assessed
using the Chronic Venous Insufficiency Quality
of Life Questionnaire (CIVIQ) which is a dis-
ease-specific instrument to measure the impact
of CVI on patients’ lives. This questionnaire
measures physical, psychological, and social
impairment, as well as pain due to CVI. The
CIVIQ scores indicated that pain-related QoL
improved to a greater extent in the MPFF group.
In another study, the same MPFF treatment
regimen was used in patients undergoing GSV
stripping [16, 17]. Postoperative pain and
hematoma were significantly less in the MPFF
treatment group than in the untreated control
group at 7, 14, and 30 days after surgery. These
observations are consistent with the known
anti-inflammatory effects of MPFF and suggest
that MPFF treatment can reduce pain and
inflammation due to surgical stripping of vari-
cose veins.

INFLAMMATION AS A PRECURSOR
TO NEOVASCULARIZATION

Tissue injury triggers inflammatory responses
known to promote angiogenesis through
hypoxia, leukocyte and endothelial cell activa-
tion, and the activation or release of multiple
mediators such as hypoxia-inducible factor, NF-
jB, and vascular endothelial growth factor. In
the context of EVA and HLS, activation of such
angiogenic inflammatory pathways may lead to
revascularization and varicose vein recurrence.
Indeed, molecular markers of apoptosis and
vein wall necrosis such as p53 and caspase, both
of which participate in angiogenesis, have been
detected in histopathologic analyses of isolated
veins subjected to in vitro endovenous laser
ablation treatments at different energy densities
[18]. In these experiments, the levels of these
apoptotic markers correlated with the energy
intensity of treatment, suggesting that energy
levels might be optimized to allow efficient
ablation without excessive induction of
inflammatory and/or angiogenic pathways.

Such findings may be extrapolated to vein
surgical techniques as well, suggesting that
minimizing postoperative inflammation could
be an important goal in the effort to not only

reduce pain but also to reduce neovasculariza-
tion and recurrence. Currently, efforts are being
made to reduce inflammation and trauma in
surgery by employing vein-sparing techniques.
Differences in GSV anatomy and patterns of
reflux indicate that treatment should be indi-
vidualized according to the specific character-
istics of each patient [19]. Such practices are
likely to improve the efficiency of surgical
treatment while minimizing unnecessary
trauma. Techniques such as endovenous
ambulatory selective varicose vein ablation
under local anesthesia (eASVAL), which elimi-
nates varicosities but preserves the GSV, have
shown good results with respect to clinical
efficacy and durable elimination of reflux [20].
Other surgical methods that preserve the
saphenofemoral confluence have also been
shown to be effective in terms of eliminating
reflux (98.2%), reducing Clinical-Etiological-
Anatomical-Pathophysiological Classification
(CEAP) clinical class (83.9%), symptom
improvement (91.3%), and aesthetic benefit
(95.5%) [21]. These assessments were performed
after a median follow-up of 27.3 months in 151
patients; longer-term results are unknown, but
may be positive as well. Additionally, a mini-
mally invasive technique of hemodynamic
correction (Ambulatory Conservative Hemody-
namic Treatment of Venous Insufficiency,
identified by the acronym CHIVA from the
French Conservatrice Hémodynamique de l’In-
suffisance Veineuse en Ambulatoire), in which
the GSV is maintained and reflux points with
the change of venous compartments are elimi-
nated, has also shown promise. In a long-term
clinical trial comparing CHIVA to conventional
stripping, overall recurrence was significantly
lower with CHIVA (18% vs 35%; P\ 0.038) over
a mean follow-up of 10 years [22]. However, this
study also showed that the location of recur-
rence associated with either technique tended
to present where the greatest amount of surgical
trauma occurred. These results show that tech-
niques that minimize trauma can be beneficial
with respect to recurrence, but also provide
another example where localized trauma and
inflammation are tightly associated with vari-
cose vein recurrence.
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In another approach to reducing periopera-
tive pain and inflammation during ambulatory
phlebectomy, diluting the tumescent anesthetic
mepivacaine in isotonic sodium bicarbonate,
which has been shown to reduce subcutaneous
pain associated with infiltration anesthesia,
resulted in significantly less pain compared to
mepivacaine–saline controls [23]. Long-term
follow-up of these patients will be necessary to
determine whether this approach can influence
varicose vein recurrence rates.

CONCLUSIONS

The treatment of reflux (not disease) remains
the mainstream paradigm in the management
of patients with varicose veins. However, the
long-term results of EVA and surgical approa-
ches are not different with respect to varicose
vein recurrence, and this recurrence appears to
be a manifestation of disease progression. Since
inflammation is one of the key mechanisms of
CVD development and progression, efforts to
minimize inflammation and angiogenic poten-
tial in endovenous and surgical procedures are
worthwhile. As techniques continue to be
refined, surgery remains a valid option, espe-
cially if perioperative trauma can be minimized.
Finally, medical treatment with VAD such as
MPFF, which has proven clinical benefits in
patients with CVD, can be used before and after
EVA or surgery to minimize inflammation, pain,
hemorrhage, and reduce CVD symptoms. All of
these aspects of invasive vein treatment may
improve long-term results and warrant further
clinical attention.
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