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Association between Insufficiency of Anterior Perforator Vein of
the Knee and Great Saphenous Vein Insufficiency in Patients with
Primary Varicose Veins of the Lower Limbs
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Abstract

Background: The accurate identification of reflux points in the study of primary varicose veins of the lower limbs is
important in the therapeutic approach of these patients.

Objective: To evaluate the association between insufficiency of the anterior perforator vein of the knee and great
saphenous vein insufficiency in patients with primary varicose veins of the lower limbs.

Methods: The study included 886 patients, corresponding to 1,772 lower limbs, in patients older than 18, of both sexes,
undergoing superficial venous mapping using vascular ultrasound.

Results: The mean age of the patients was 46.1 = 14.5 and 81.7% were females. Great saphenous vein insufficiency
was found in 38.8% of the cases. Insufficiency of the anterior perforator vein of the knee was found in 146 lower limbs
(8.2%), with a mean diameter of 1.7 = 0.15 mm, prevailing in the infrapatellar area (86.4%). The anterior tributary vein
of the great saphenous vein originated leg reflux in 34%, with a direct relation of this tributary vein with the anterior
perforator vein of the knee in 79.4%. An association between the presence of anterior perforator vein of the knee and
great saphenous vein insufficiency (p = 0.0001) and male gender (p = 0.001).

Conclusion: There was an association between insufficiency of the anterior perforator vein of the knee and great
saphenous vein insufficiency in patients with primary varicose veins of the lower limbs at vascular ultrasound, and the
accurate identification of this perforator vein may be important in the therapeutic approach of these patients. (Arq Bras
Cardiol: Imagem cardiovasc. 2019;32(1):14-18)
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Venous Insufficiency/surgery.

Introduction

Chronic venous insufficiency (CVI) of the lower limbs
is the most prevalent disease among venous diseases, with
a prevalence of 61% in women in the adult population.’

development of signs and symptoms in the chronic venous
disease (CVD). There are about 150 perforator veins in each
lower limb. Of these, about 40% are associated with venous
incompetence, especially those that attach to the saphenous

It is defined as a venous system dysfunction that occurs
because of venous hypertension, due to venous reflux,
obstruction of the venous flow or the association of these two
factors.? The varicose veins of the lower limbs are its main
manifestation and the prevalence of these in Brazil varies from
41 to 63% in women, and from 14 to 38% in men.?

The perforator veins (PV) connect the superficial venous
system to the deep venous system and are important in the
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veins and tributary veins.* Besides, reflux in PV, compared
to relation to reflux in the Creat Saphenous Vein (GSV), is
relevant according to the severity of the clinical condition.**

Vascular ultrasound is the most useful tool for the
diagnosis of venous diseases. It is a non-invasive test
that allows anatomical and hemodynamic evaluation of
the venous system.®® The identification of these venous
insufficiency points is important for the knowledge of the
physiopathology of venous insufficiency, as well as for
proper therapeutic planning.

Although the anterior PV of the knee have already
been described in the literature, their importance in
the physiopathology of primary varicose veins is not
well established.

The purpose of this study was to evaluate the association
between insufficiency of the anterior PV of the knee and GSV
insufficiency using vascular ultrasound.
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Methods

From 2016 to 2018, a cross-sectional study was carried out
in a private clinic located in Belo Horizonte (MG).

The study included patients of both sexes older than 18,
with clinical diagnosis of primary varicose veins of the lower
limbs as found by vascular ultrasound. Those with a previous
history of deep and/or superficial venous thrombosis and
surgery for varicose veins were excluded.

All patients underwent vascular ultrasound scan of the
lower limbs (LL) for the presence or absence of insufficiency
of the PV of the knee and GSV (Figure 1).

Vascular ultrasound was performed with patients in the
orthostatic position in order to examine the superficial venous
system using multi-frequency linear transducers of 5 to 7 MHz,
in two-dimensional mode, color and spectral Doppler, with
special attention to evaluation of GSV insufficiency and origin
of reflux points. The anterior perforator vein of the knee was
evaluated by insonation of the anterior infra and suprapatellar
area of the knee, mapping the presence of superficial venous
segment perforating the fascia, characterizing perforator vein.
The criterion for the definition of insufficiency was reflux time
greater than 500 ms.

Descriptive statistics of the variables chosen resulted
in the distribution of absolute and relative frequency of
qualitative variables and the mean and standard deviation
of the continuous quantitative variables. Then, proportions
of independent and dependent variables of the groups were
compared using the chi-square test for qualitative variables and
Student’s t test for quantitative variables. Statistical analyses

were performed using the software Statistical Package for
Social Science (SPSS), version 20 (SPSS Inc., Chicago, lllinois,
USA) and p < 0.05 was considered statistically significant.

This study was submitted to the Ethics Committee of
Faculdade de Satde e Ecologia Humana. It was approved
with CAAE number 66657017.5.0000.

Results

The study evaluated 1,722 lower limbs of 886 patients with
mean age of 46.1 + 14.5, of which 81.7% were females. GSV
insufficiency was found in 38.8% of the cases. The general
characteristics of the study population are found in Table 1.

Insufficiency of the anterior perforator of the knee was
found in 146 lower limbs (8.2%), with a mean diameter of
1.7 = 0.15 mm, predominantly in the infrapatellar area
(86.4%). Table 2 shows an association between the presence
of anterior perforator vein of the knee and GSV insufficiency
(p = 0.0001) and sex (p = 0.001). No association was found
between age and presence of anterior perforator vein of the
knee (p = 0.46).

The origin of reflux in the GSV, from an anterior perforator
vein of the knee, stemmed from the confluence of an
anterior tributary vein. The presence of GSV insufficiency in
the leg occurred in 24% of the patients. Figure 2 shows the
description of the origin of insufficiency (anterior tributary
vein, posterior tributary vein and another perforator vein).
The anterior tributary vein originated GSV reflux in 34% and
the direct relationship of this tributary vein with a perforator
vein occurred in 79.4% (p = 0.0001).

T33em

Figure 1 - Superficial venous mapping showing the anterior perforator vein of the knee and its relation with great saphenous vein insufficiency.
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Discussion

The study revealed an association between insufficiency
of anterior perforator vein of the knee and GSV insufficiency
in patients with primary varicose veins undergoing
vascular ultrasound.

PVs connect the superficial and deep venous systems and
most PVs have at least one unidirectional subfascial bicuspid
valve connecting such systems. PV incompetence is often seen
in patients with CVD. There are about 150 perforator veins in
each lower limb with about 60 PVs in the thigh, eight in the
popliteal fossa, 55 in the leg and 28 in the foot.* Due to the
large number of PVs and the variation of their distribution,
they can be classified according to their topography.® The PVs
include the perforator veins of the knees, divided according
to their location. Such perforator veins are designated as
medial perforator of the knee, anterior suprapatellar, anterior

Table 1 - General characteristics of 886 patients evaluated by
vascular ultrasound

Characteristics n (%)
Sex

Female 81.7
Male 18.3
Mean age (years) 46.1+£145
Great saphenous vein insufficiency 38.8
Location

Thigh/leg 1.5
Thigh 94
Leg 17.9
Insufficiency of the anterior perforator vein of the knee 8.2

infrapatellar and lateral perforator of the popliteal fossa.>*
Although the location of the anterior perforator vein of
the knee is described, there are no studies discussing the
association of these with GSV insufficiency.

Vascular ultrasound allows to analyze the physiopathology
of venous disorder and locate the specific venous segments
with abnormalities, namely: deep and superficial systems,
and perforator vein systems."® Besides, it allows to find the
direction of the venous return circulation which, under
physiological conditions, occurs in the proximal direction, but,
in pathological situations, of valve incompetence, the flow is
in the distal venous direction.

Insufficiency of PVs may be related to the clinical severity
of the CVI and its surgical approach may be necessary.
The technique of subfascial endoscopic ligation of PV,
developed in the past few years, aims to reduce surgical
trauma, healing complications and relapse of varicose veins.
Subfascial endoscopic surgery of insufficient PVs associated
with radical variceal surgery is safe, presents a low rate of
complications and should be recommended for patients
classified with CEAP 4, 5 and 6.

Individualized therapeutic approach in varicose diseases
is better targeted by identifying specific reflux patterns.
The onset of GSV insufficiency may occur at several areas,
including at the sapheno-femoral junction, the tributary
veins and the perforator veins. Engelhorn et al.’® described
the prevalence of the different possibilities of origin of GSV
insufficiency. This analysis, by means of vascular ultrasound,
showed the predominance of valvular insufficiency in the leg
tributaries (44.78%), followed by thigh tributaries (25,30%),
saphenous-femoral junction (15%), knee tributaries (9.54%),
leg PV (3.81%), thigh PV (1.16%) and knee PV (0.41%)."
In another study, which analyzed 1,684 lower limbs,
insufficiency of the anterior PV of the knee was detected in

Table 2 - Evaluation of insufficiency in anterior perforator veins of the knee in patients undergoing vascular ultrasound

No APV (n = 1.626) Presence of APV (n = 146) p value
Age 46.02 + 14.75 47.03 £ 12.21 0.47
Male 281(17.28) 43 (29.46) 0.001
GSV insufficiency 596 (36.68) 91 (62.33) 0.0001
GSV_ insufficiency 286 (22.46) 77 (59.68) 0.0001

Results expressed as means + standard deviation and n (%). APV. anterior perforator vein of the knee; GSV. great saphenous vein; GSV,: great saphenous vein in the leg.

[ Anterior tributary vein [l Posterior tributary vein [l Another perforator vein

Figure 2 - Description of onset of great saphenous vein insufficiency in the leg.
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91 limbs (6.5%)." Reflux in these PV was related to great
saphenous vein insufficiency in the calf in 36.7%, with
varicosities in the anteromedial aspect in 79% and in the
anterolateral aspect in 21%.

Krnic et al.” found that the extent of the great saphenous
vein insufficiency is significantly related to the number of
incompetent perforators and the mean diameter of the
perforators. The number of insufficient perforators and the
mean diameter of the perforators were larger the higher
the CEAP grade. This study also found an increase in the
prevalence of females compared to males, and increasing
age was of significant relevance. Stuart et al., in an analysis of
308 limbs, also found that a worsening of the clinical grade
of CEAP was significantly associated with the increasing
proportion of PVs.'®

Labropoulos et al. showed that the severity of chronic
venous diseases increases with the number and diameter
of incompetent PVs. In addition, PV insufficiency was more
associated with reflux in the superficial veins (74%), followed
by reflux in the superficial and deep veins (34.21%), and reflux
in the deep veins alone (9.5%).*

Perforator vein insufficiency is present mainly in the
medial and distal third of the medial calf, and more
frequently in the middle third of the medial thigh and in
the posterior calf. Delis et al.'” found that perforator vein
insufficiency increases significantly in the presence of deep
venous insufficiency and it is important in determining the
impact of surgery.””. Engelhorn et al.,” in a recent study
evaluating the prevalence of the location and hemodynamics
of perforator veins not directly related to the great saphenous
vein, reported a prevalence of 2.3% of perforator knee veins
but only described the perforator veins on the posterior,
lateral and medial aspects, not mentioning the perforators
on the anterior aspect of the knee." It is important to point
out that the perforators of the anterior aspect of the knee
have small calipers and their identification requires a careful
mapping from varicose veins located on the anteromedial
and anterolateral aspects of the leg.
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The limitations of the study include the absence of the
clinical description of the patients using the CEAP classification.
This description was evaluated by the author in its first
description in 2005, where it was found that most patients
were in CEAP 1 to 3, as the characteristic of the sample comes
from a private outpatient clinic. Inter- and intraobserver
variability in vascular ultrasound evaluation was not assessed,
nor do the findings reflect the experience of a single center.

Conclusion

There was an association between insufficiency of the
anterior perforator vein of the knee and great saphenous
vein insufficiency. This finding may be useful in the correct
mapping of varicose veins by vascular ultrasound, allowing a
better therapeutic management of patients.
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