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Dear Readers,

In this new issue of Phlebolymphology, you will find the articles as below:

M. E. Vuylsteke (Belgium) provides an overview on iliac vein compression–a common 

anatomic disorder affecting more than 20% of the adult population–by explaining the 

historical perspective, its clinical presentation, and the methods of treatment.

J. H. Ulloa and S. Cifuentes (Colombia) present an up-to-date review on phlebolymphedema 

to raise awareness of this disease, which has been underdiagnosed and poorly treated, and 

to show the need for new studies that compare treatment and diagnostic methods so that a 

consensus about treatment approach can be established.

Perforator veins of the knee can be responsible for reticular veins, telangiectases, and varicosities 

around the knee, but they are frequently underdiagnosed and missed by the phlebologists 

and the sonographers because of their tiny size. J. F. Uhl (France) proposes a systematization 

of these atypical perforator veins and discusses their possible role in phleboarthrosis.

VEIN STEP is an international, observational, prospective study assessing the effectiveness of 

conservative treatments for the relief of chronic venous disease (CVD) symptoms and their 

impact on quality of life (QOL). T. M. Zoubida (Morocco) and J. H. Ulloa (Colombia) share 

the study results collected in Moroccan patients, which provide large-scale data from a real-life 

Moroccan setting using both patient- and physician-reported outcomes.

 

Enjoy reading this issue! 

Editorial Manager 

Dr. H. Pelin Yaltirik
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Abstract
Iliac vein compression (IVC) is a common anatomic disorder affecting more than 
20% of the adult population, especially young females. Most of those patients are 
asymptomatic. Some of them will develop symptoms in their left leg, such as swelling, 
pain, and heaviness. But progression to venous claudication, skin changes, and even 
venous ulceration is possible. Intolerance to exercise is an undervalued symptom. The 
most feared complication is the development of a deep venous thrombosis (DVT) 
and pulmonary embolism (PE). In addition to the symptomatology, the diagnosis 
can be confirmed using duplex ultrasound, computed tomographic (CT) scan, or 
magnetic resonance (MR) venography. However, for the exact measurement of the 
degree of stenosis and indication for stenting, intravascular ultrasound (IVUS) is the 
preferred tool for assessing iliac vein compression. Those patients are, especially 
in combination with other risk factors, at higher risk for developing DVT and PE. 
However, it is difficult to identify the patients who will benefit from a treatment 
(stenting) in terms of symptomatology and quality of life (QOL) or even in effective 
DVT prevention. Venous stenting is the treatment of choice and seems to be safe and 
effective. Poststenting antiplatelet medication is most appropriate for patients with 
nonthrombotic IVC, whereas postthrombotic patients should preferably be treated 
with oral anticoagulants. Meticulous selection of patients for treatment is necessary 
to avoid over-treatment.

Introduction
Iliac vein compression (IVC) was until recently underestimated as a cause of venous 
hypertension. However, the awareness of the importance of iliac vein obstruction 
as a cause of lower extremity symptoms is increasing. Many patients nowadays 
are screened for IVC with an increasing frequency of iliac stenting as a result. The 
purpose of this paper is to review the pathophysiology, diagnosis, and treatment 
results of patients with diagnosed IVC. 

History
As early as 1851, Rudolf Virchow (Figure 1) first proposed that the increased incidence 
of deep venous thrombosis (DVT) within the left lower extremity was a result of the 
right common iliac artery compressing the left common iliac vein (CIV), noting a five-
fold left-sided predominance for DVT.1 In 1957, the researchers May and Thurner 
described the anatomical variation in the left CIV,2 now commonly named the “May-
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Thurner syndrome” (MTS) (Figure 2). They reported that 22% of 
430 cadavers exhibited this anatomical variant with localized 
intraluminal fibrous bands, referred to as spurs, of the CIV. 
They postulated that the spurs were acquired from the chronic 
compression on the left CIV via the overriding right common 
iliac artery. The pulsatile compression from the right common 
iliac artery was thought to cause increased irritation of the 
endothelium, which subsequently caused cell proliferation 
and the development of spurs within the left CIV.2 

It was Cockett and Thomas who first studied living patients 
presenting with an iliofemoral DVT from IVC syndrome. They 
used venography to describe the nature of the compression. 
These patients exhibited pigmentation, induration, and 
ulceration, as well as swelling and widespread pain of the 
entire left leg.3

Clinical presentation
IVC includes MTS and other conditions in which iliac veins 
are compressed, resulting in an impaired venous return 
from the affected leg to the heart. Most patients with this 
anatomy have no symptoms, but some can develop blood 
clots in the vein related to this compression. Compression 
can also be provoked by other anatomic structures such as 

lymphadenopathy, oncological disorders, arterial aneurysms, 
retroperitoneal fibrosis, and distended bladder and kidney.4,5 
The obstruction of the iliac veins or vena cava may thus occur 
due to a variety of mechanisms, including postphlebetic 
venous thickening. In a similar manner, pregnancy may be 
associated with transient compression of the iliocaval venous 
segment.6

This compression is not exclusive to the left CIV; significant 
stenosis of the CIV can also occur on the right side, although 
clearly less frequently.

Significant compression of the left CIV is thought to be present 
in up to one-third of the general population. MTS is primarily 

Figure 1. Rudolf Virchow (1821-1902).

Figure 2. May-Thurner syndrome: compression of the left 
common iliac vein between the overriding right common iliac 
artery and the vertebral body.
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seen in people aged 18-50 years old. Women are five times 
more likely to have MTS.7

Nonthrombotic IVC is often referred to as “nonthrombotic iliac 
vein lesions” (NIVL). Clinical phases of IVC include a prolonged 
asymptomatic period followed by the gradual development of 
an intraluminal fibrous band (ie, spur), which can subsequently 
progress to an acute unilateral iliofemoral DVT that can be 
accompanied by a pulmonary embolism (PE).8,9 Furthermore, 
those patients can develop a postthrombotic syndrome (PTS) 
(Figure 3), which will aggravate their symptomatology and 
decrease their quality of life (QOL).

artery, patients respond poorly to conservative anticoagulation 
therapy alone.13,14

Clinical manifestation may be acute, with venous spur 
development and lower limb DVT, or chronic, including 
unilateral limb swelling, venous claudication, varicose veins, and 
ulceration.15 Patients with limb ulceration and chronic venous 
insufficiency have a high incidence of iliac vein obstruction. In 
patients with advanced venous disease (Clinical, Etiological, 
Anatomical, Pathophysiological classification [CEAP] 5-6), 
reports of a former deep venous thrombosis have been noted 
in at least 50% of cases, and 23% had obstruction of >80%.16

Patients with IVC or even iliac vein occlusion (IVO) have 
exercise intolerance. Due to the impaired venous return, 
cardiac preload may decrease. During sustained exercise, 
the majority of blood flow is directed to the lower limbs, and 
the splanchnic blood flow is reduced to 5% to 10% of total 
cardiac output.17 The increased preload during exercise 
drives an increase in stroke volume, but obstruction of venous 
return may significantly limit the cardiovascular response to 
exercise.18 The increase in venous return during upright exercise 
comes predominantly from the lower limbs. Obstruction to 
the iliocaval veins, including compression and intraluminal 
pathologies can restrict outflow from lower limbs and impair 
venous capacitance, limiting the rate of flow back to the heart, 
in addition to causing venous hypertension and damage to 
valves in the affected limb. Those patients may present with 
exertional dyspnea. Kaufman reported an improvement in the 
cardiovascular fitness test parameters after stent recanalization 
of chronic iliocaval occlusion after thrombosis (PTS).19

IVC is more common in women and is at least twice as frequent 
in women as in men.11 Men tend to have more pain and 
swelling in the legs, whereas women tend to be younger and 
are more likely to have a pulmonary embolus on presentation. 

Diagnosis
Clinical examination is insufficient to diagnose IVC. Given 
that most symptoms are rather atypical and could just as 
easily be due to CVD, the underlying cause may well be 
overlooked. Patients with signs and symptoms of CVD not 
responding to conventional management, may well suffer 
from IVC. Clinical presentations suggestive of IVC also include 
left lower extremity DVT in the absence of differential causes of 
iliofemoral thrombosis.

Figure 3. Patient with a postthrombotic syndrome.

Venous compression usually becomes clinically significant 
when increased venous pressure leads to the formation of 
venous collaterals, signs, and symptoms of chronic venous 
disease (CVD).10 However, the often-silent nature of the lesion 
precludes accurate assessment of its true prevalence. 

Symptomatic IVC most commonly occurs in women in their 20s 
and 30s, when they develop left leg swelling, heaviness, and 
pain, also known as venous congestion. Symptoms worsen 
through the course of the day or after prolonged standing 
or sitting, causing significant leg swelling or tenderness. 
Some patients may also experience venous claudication. The 
occurrence of IVC in adolescents has also been documented. 
While IVC does occur among men, it occurs more frequently 
in women, although the reason for this has not yet been 
completely explained.11 Research suggests that a female’s 
pelvis exhibits more of an accentuation of the lumbar 
lordosis that pushes the lower lumbar vertebrae anteriorly, 
thereby compressing the left CIV against the right common 
iliac artery.9,12 In regard to treatment, due to the mechanical 
pulsatile nature of the obstruction from the right common iliac 
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The presence of suprapubical collaterals is a very typical sign 
indicative of IVO. Especially in combination with other signs 
such as edema, skin changes, and even venous ulcerations.

IVC/IVO is a frequent and underappreciated contributor 
to venous hypertension in patients with venous leg ulcers. 
Patients with a history of DVT or duplex scan–diagnosed deep 
venous reflux have a higher incidence of outflow obstruction 
and should also be routinely examined to allow correction in 
this high-risk group of patients.

Duplex ultrasound has been identified as a sensitive method 
to identify venous stenosis; a peak velocity ratio of >2.5 across 
the narrowing was confirmed as the best criterium.15 However, 
ultrasound is highly examinator dependent. In many cases, it is 
technically difficult to capture an image of venous compression 
and stenosis via ultrasound due to the deep location of the 
iliac veins. Obesity and the presence of abdominal gas may 
complicate this examination. 

Additionally, it may be overlooked in the investigation of the 
left iliofemoral DVT and thus underdiagnosed as an etiological 
factor. 

Duplex ultrasound examination of the femoral vein may 
provide evidence of outflow obstruction with loss of respiratory 
variation in the femoral tracing or poor augmentation of 
the signal with distal limb compression.16 In patients with 
nonthrombotic IVC, ultrasound should be performed in supine 
and standing positions to identify whether the obstruction is 
positional or not.10

However, a negative duplex scan for outflow obstruction can 
be unreliable, as shown by Marston et al. In their study, 23% 
of cases of high-grade IVC on CT or magnetic resonance (MR) 
had a normal venous duplex.16

Contrast venography using transvenous pressure 
measurements has in the past been the gold-standard test 
used to diagnose IVC; the formation of collateral veins and a 
pressure gradient that is ≥2 mm across the iliofemoral stenosis 
at rest are landmarks of IVC (Figure 4). Specific findings on 
angiography are suggested to be associated with significant 
IVC. These include contrast translucency and lumen deformity, 
as well as axial, trans pelvic, or ascending lumbar collaterals.20

Standard venography can underestimate the magnitude 
of stenosis by 15% to 30% compared with intravascular 
ultrasound (IVUS).21-23

The existence of pelvic venous collaterals is a further clue 
for the presence of pathological IVC, suggestive of left CIV 
compression reaching hemodynamic significance.15

Several limitations exist in detecting IVC on CT-angiography. First, 
the ipsilateral reference CIV may have significant prestenotic 
dilatation, and this may exaggerate the compression severity. 
Also, IVC may involve the entire CIV in certain cases, and the 

Figure 4. Venography of the left iliac vein, showing contrast 
translucency, obstruction, and pelvic collaterals (a, arrow) and 
ascending lumbar collaterals (b, arrow).

A

B



Iliac Vein Compression Phlebolymphology - Vol 28. No. 2. 2021

43

compression severity can therefore be underestimated. Finally, 
angulation of the CIV can lead to inaccurate measurements.22

Using the contralateral CIV as a reference vessel assumes that 
the CIVs bilaterally are equal in size, which may be erroneous. 

Because of its known limitations and lack of prospective 
validation studies, CT is not recommended initially to identify 
or exclude obstructive IVC. 

Neither CT nor MR venography provide useful hemodynamic 
information to indicate the relevance of anatomic findings 
for venous function in the lower limb. In addition, CT and 
MR venography may not identify intraluminal webs or other 
chronic abnormalities that may contribute to poor venous 
function (Figure 5,6).16

IVUS is currently considered the gold standard in diagnosing 
IVC, whereas, the venography consistently underestimates the 
severity of the compression.

A minimal lumen area (MLA) of <100 mm2 seems to predict 
the presence of a significant compression in a symptomatic 
population as seen on IVUS (>50%).22

It is important to remember that all those anatomical 
investigations are usually performed in the supine position 
and may not reflect hemodynamic characteristics exacerbated 
by the standing position.15 Although venography and IVUS 
have been reported to be the gold standard for diagnosis, 
these are invasive, expensive studies that cannot be used 
to screen large numbers of patients who are potentially at 
risk for IVC.16,24 However, IVUS is of great value in measuring 
the degree of stenosis, determining the diameter of the stent 
required, as well as stenosis location and thus the length of 
the stent required (Figure 7). Therefore, it should always be 
used, if available, as preoperative support. 

Figure 5. (a) Magnetic resonance (MR) angiography showing 
a bilateral iliac vein compression. (b) MR angiography 
showing compression of the left common iliac vein (arrow).

A

B

Figure 6. Magnetic resonance (MR) venography reconstruction 
showing compression of the left common iliac vein.
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In young, healthy adults, a remarkably high percentage of 
anomalous angiographic examinations of the deep pelvic 
veins can be found.25 These results therefore expose a potential 
imbalance between clinical signs and imaging findings in 
suspected IVC patients, leading to a risk of overtreatment. 

With the uncertainty in diagnostic examinations, clinical 
evaluation of suspected IVC patients becomes increasingly 
important. 

Complications
DVT is the most serious complication of IVC. Clinically, IVC 
accounts for only 2% to 5% of all DVTs,8,26 but it has been 

speculated that the percentage of DVTs due to IVC may 
be much higher than clinically recognized. This suspicion is 
supported by the disproportionately greater incidence of left-
sided DVT.27 Of all patients with isolated DVT of the leg, 55.9% 
(95% CI, 54.0-57.8) had a left-sided DVT. This predominance 
of left-sided versus right-sided DVT is not modulated by obesity, 
age, sex, surgery, injury, or oral contraceptive use.27

Clinical studies report that significant IVC occurs in the majority 
of patients with left DVT12,26 and a presence of fibrous spurs in 
22% to 33% of cadavers.2,3

Oguzkurt et al reported an increased average percentage 
of iliac vein obstruction (mean 74%, range 45%-100%) 
for patients presenting with left leg DVT compared with 
asymptomatic controls (mean 28%, range 0%-68%).28 
Notably, about 65% of their study population (DVT patients) 
had risk factors for DVT other than compression. However, 
Carr et al29 concluded from their studies, in which diameters 
were measured in patients with DVT and in patients without 
DVT as a control, that IVC was a strong independent risk 
factor for development of DVT. Furthermore, using multivariate 
regression and adjusting for risk factors, the odds of left-sided 
DVT increased by a factor of 2.08 for each 1-mm decrease in 
left CIV diameter.

Owing to the potential associated severe consequences, such 
as PE and death, it may be postulated that preventive treatment 
in severe cases of asymptomatic IVC is defendable.25

What about IVC without blood clot?
Patients with IVC are usually asymptomatic. The vein narrowing 
in these cases is often discovered on CT or MRI performed for 
other reasons. However, patients can develop symptoms. 

Due to the high prevalence of IVC, even in asymptomatic 
patients, the IVC can be considered as a normal anatomic 
pattern. Kibbe et al30 found that nearly one-fourth of 
asymptomatic patients had a greater than 50% compression, 
and two-thirds of patients had a greater than 25% 
compression. They proposed that some degree of compression 
of the iliac vein may be a normal anatomic variant that in itself 
does not place the patient at increased risk for development 
of DVT.30-32 IVC can be found in many patients and many 
are asymptomatic. Van Vuuren et al have shown that only 
63% of patients treated for IVC showed a clinical response to 
treatment, and 14% showed a minor symptom deterioration.25

Figure 7. Intravascular ultrasound (IVUS) with measurement 
of the minimal lumen area and calculation of the degree of 
stenosis.
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The diagnosis lacks a precise definition for the degree of 
compression that may designate a patient at high risk for 
developing a DVT.

Carr et al29 reported an average stenosis of 68% among 
patients with a DVT due to IVC, whereas the age-matched 
controls had an average stenosis of 52%. The odds of DVT 
were increased by a factor of 2.18 for each 10% increase 
in left iliac vein stenosis. This strongly suggests that greater 
iliofemoral venous stenosis is associated with increased DVT 
risk. But the wide range of compression between patient 
groups suggests that the degree of stenosis alone is only one 
factor determining the development of DVT.9 Patients with IVC 
are more susceptible to developing a DVT, but this is often 
in combination with other risk factors such as prolonged 
immobilization, thrombophilia, trauma, etc.

Marston et al showed that nearly one-fourth of limbs that 
are affected with ulceration have IVC of 80% or more (CT 
venography).16 Patients with a history of DVT were positive for 
high-grade IVC in nearly 40% of the cases. 

Studies with IVUS measurements show that IVC with 50% 
diameter reduction are likely to be hemodynamically 
significant in nonthrombotic patients. Furthermore, the VIDIO 
study (Venogram vs IVUS for Diagnosing Iliac vein Obstruction) 
showed that >54% area reduction was the optimal 
threshold, whereas a higher threshold of stenosis of >61% 
diameter stenosis was optimal to indicate significant clinical 
improvement at 6 months after iliac stenting in nonthrombotic 
patients.23,33

Treatment
In patients with NIVL, the goal of treatment is to improve 
venous flow through the compressed iliac vein in order to 
relieve these symptoms and theoretically prevent future blood 
clot formation. 

In patients with iliac vein thrombosis, treatments are aimed 
at dissolving blood clots and relieving the compression that 
caused them to form.7 The primary goal of treatment is to 
restore the normal blood flow in the compressed CIV. This 
is very often done by thrombolysis or mechanochemical 
thrombus removal. However, the discussion of these treatment 
options is beyond the scope of this paper.

Treatment for IVC is generally reserved for patients with 
symptoms, often those with a new DVT. Conventional surgical 

procedures for the treatment of iliofemoral venous obstruction 
have largely been supplanted by an endovascular approach 
(Figure 8) relying on the deployment of dedicated venous 
stents (Figure 9). 

Figure 8. Venous stenting and balloon dilation.

Figure 9. Dedicated venous stent.
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Nowadays, many patients diagnosed with NIVL, are treated 
with endovascular techniques. Despite ongoing controversy 
about the exact definition of its pathological process,15 
endovascular treatment has been shown to be safe and 
effective for treatment of acute venous thrombosis or chronic 
compression (Table I).34-38 Furthermore, Raju has shown that 
iliac vein stenting is a safe and effective treatment option.37

The primary stent patency rates in the 6-month follow-up were 
98.3% in NIVL versus 90.9% in PTS, with a statistical difference 
showing reduced stent patency in PTS. However, there is no 
statistical difference when the treatment is conducted in 
nonthrombotic patients as compared with patients with acute 
lower-limb DVT. These findings favor the treatment of acute 
DVT instead of PTS.39

Following treatment, anticoagulation, compression stockings, 
and stent patency evaluation are recommended. 

Anticoagulation
There is currently no consensus on the optimal medical 
therapy for patients after iliocaval stenting. Anticoagulant and 
antiplatelet agents have been used in varying dosages and 
durations. 

In many centers, anticoagulants, such as warfarin or direct oral 
anticoagulants (DOACs) are prescribed in the posttreatment 
period, and this is done for a period of 6 months. The 
rationale is that the reendothelialization of the stented vein 
segments takes about 6 months. A thrombotic reocclusion of a 
stent is a nightmare for many interventional vascular surgeons. 
Furthermore, it has been suggested that antiplatelet therapy 

may play a lesser role in the slow-flow, low-shear venous 
system than in the arterial system.40 

In a systematic review of venous stent placement trials after 
DVT, 86% of patients received anticoagulation and 33% 
received antiplatelet therapy.41 Stent patency of 98% was 
observed in patients with NIVL and the occlusion/restenosis 
rates were similar comparing the patient cohorts with PTS and 
those with acute DVT (14.2% versus 14.8%). Most reocclusions 
occurred within the first 3 months, when most patients were still 
on anticoagulation.40 In the studies of Raju and Neglén, only 
patients with thrombophilia received warfarin.42

Eijgenraam et al41 conducted a systematic review of 14 venous 
stent studies after DVT (including PTS). They couldn’t find any 
difference in outcome (reocclusion) comparing antiplatelet 
therapy (aspirin and/or clopidogrel) and oral anticoagulation. 
However, most studies were single-arm cohort studies with 
mostly a small sample size. 

The American College of Chest Physicians guidelines 
recommended at least 3 months of anticoagulation in the 
setting of iliac vein stenting and thrombolysis for DVT.43

Antiplatelet agents are likely most appropriate for patients 
with primary NIVL, whereas anticoagulants probably have a 
greater role in (post)thrombotic disease.44

Results
IVC is commonly treated with iliac vein stenting. High patency 
rates have been reported. 

Reference Number of 
included 

limbs

Follow-up Primary  
patency

Primary  
assisted  
patency

Secondary 
patency

Neglén et al,34 2007  464 PTS 6 y 57% 80% 86%

Hartung,35 2011  130 PTS 10 y 77% 82% 86%

Hartung et al,36 2009    89 NIVL 38 mo (1-144) 83% 89% 93%

Neglén et al,34 2007  518 NIVL 6 y 79% 100% 100%

Raju,37 2013 1083 NIVL 4-7 y NA NA 90%-100%

Raju,37 2013  623 PTS 4-7y NA NA 74%-89%

Titus et al,38 2011    40 PTS 2 y 78.3% NA 95%

Table I. Patency rates for venous stenting, nonthrombotic iliac vein lesions (NIVL), and postthrombotic syndrome (PTS).

NIVL, nonthrombotic iliac vein lesions; PTS, postthrombotic syndrome.
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Raju found, in a review of approximately 1500 iliac and caval 
stent series, a cumulative patency between 90% to 100% 
for nonthrombotic and from 74% to 89% in postthrombotic 
disease at 3 to 5 years of follow-up.37

In a systematic review and meta-analysis including 1050 
patients and 1169 affected lower limbs, da Silva Rodriguez 
reported a primary stent patency rate in 6-month follow-up 
of 98.3% in nonthrombotic IVC versus 90.9% in PTS. Titus et 
al stress the significance of underlying disease for long-term 
results, as they reported a significantly better 2-year outcome 
in patients with MTS than in those with thrombophelia as 
underlying cause of disease when comparing stenting with 
external compression.38

Attaran et al40 found that stents that occluded had a tendency 
toward longer length, extension into the common femoral 
vein, and more hypercoagulable syndromes. Inversely, larger-
diameter iliocaval vein stents are associated with improved 
patency rates. 

The degree of iliac vein stenosis does not appear to affect 
stent patency.45 However, patients with a ≥90% initial IVC 
stenosis more frequently experience recurrence of symptoms 
on long-term follow-up compared with mild and moderate 
stenosis cohorts. A hypothesis is that this symptom recurrence 
may be due to reduction in caliber of the stent over time, 
reflecting greater extrinsic compression from a greater degree 
of stenosis. The severity of the IVC stenosis grade is not a 
predictor of initial clinical symptoms.45

Venous stenting has been shown to be safe and effective in 
the treatment of IVC. It has a positive effect on pain, reducing 
swelling, healing ulcers, and improving QOL.

Conclusion
IVC is a common anatomical finding. In many cases, patients 
are asymptomatic. However, some of them develop symptoms, 
such as leg swelling, heaviness, and pain. These can evolve 
to skin changes and even venous ulcerations. Such patients 
are, especially when their condition is in combination with 
other risk factors, at risk of developing a DVT and PE. However, 
it is difficult to identify those patients who will benefit from 
a treatment (stenting) in terms of symptomatology and QOL 
or even in effective DVT prevention. Venous stenting is the 
treatment of choice and seems to be safe and effective.
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Abstract
Phlebolymphedema is a vascular condition in which there is damage of the 
venous and lymphatic systems in the lower limbs. It is secondary to chronic venous 
insufficiency, which results in venous hypertension causing fluid leakage into the 
interstitial space. Under normal conditions, this fluid would be drawn away by the 
lymphatic system. However, when the capacity of the lymphatic system is exceeded 
over time, the lymphatic vessels get damaged and the interstitial protein-rich fluid 
cannot be drained. Current information on the most effective way to diagnose and 
treat this pathology is incomplete and inconclusive. Nowadays, the diagnosis is 
based on clinical examination, duplex ultrasound to assess the venous component 
of the disease, and lymphoscintigraphy to evaluate the lymphatic damage. The 
treatment commonly consists of complete decongestive therapy and manual lymph 
drainage. Despite these being the most used management methods, new modalities 
of diagnosis and treatment are emerging and will be discussed in this article. The 
purpose of this review is to increase physician knowledge about the epidemiologic 
aspects, physiopathology, and management of phlebolymphedema. We intend 
to raise awareness of this disease, which has been underdiagnosed and poorly 
treated, and to show the need for new studies that compare treatment and diagnostic 
methods to establish a consensus about how to approach this disease. 

Introduction
Phlebolymphedema is a pathology with damage of the venous and lymphatic systems 
in the lower limbs. Chronic venous insufficiency (CVI) promotes venous hypertension 
and fluid leakage that under normal conditions would be drained through the 
lymphatics; however, in this disease, it cannot be cleared away. This article includes 
the definition, epidemiology, pathophysiology, classification, diagnosis, and treatment 
of phlebolymphedema based on up-to-date evidence. This narrative review aims to 
increase physician knowledge and awareness of this commonly neglected disease. 

Methods
We used the MeSH terms “Phlebolymphedema,” “Chronic Venous Insufficiency,” 
“Phlebolymphedema AND Chronic Venous Insufficiency” and “Lymphedema” to 
search in PubMed, Google Scholar, and Embase.
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Inclusion criteria:
1. “Phlebolymphedema” as a keyword.
2.  “Chronic Venous Insufficiency” with “Lymphatic system” 

and/or “Lymphedema” in the abstract or as a keyword.
3. Articles published in the last 10 years.

Exclusion criteria: 
1. Articles not written in English or French.
2. Case reports, case series.

In total, 20 691 articles were found, out of which 53 met the 
inclusion criteria. To ensure the quality of the article, the Scale 
for the Assessment of Narrative Review Articles (SANRA)1 was 
followed. 

Definition
Phlebolymphedema consists in damage of the venous and 
lymphatic systems, resulting in limb edema. These systems play 
complementary roles in fluid return from the extremities; hence, 
if one is overloaded, the other one compensates as long 
as it can. When one fails (eg, in CVI or lymphedema), their 
interdependence leads to overloading of the other, leading to 
a dual system failure, known as phlebolymphedema.2,3

Epidemiology
Phlebolymphedema is an underdiagnosed condition, and 
its epidemiology is not clear.4 A study in Poland in 2003 
calculated the incidence of phlebolymphedema as 10%, in 
40 095 patients with CVI.5 Moreover, Dean et al showed that 
out of 440 patients with lymphedema, 41.8% of cases were 
caused by phlebolymphedema, followed by cancer in 33.9% 
and lipedema in 11.8%.6 The lymphatics play a major role 
in any kind of edema,2,7,8 with >300 million people suffering 
from edema worldwide.4 Szyber et al reported that there were 
approximately 6 million cases of lower-limb lymphedema, 
and 60% of them had CVI.9 Conversely, a more recent study 
showed that out of 26 902 patients with lymphedema, 10.4% 
presented phlebolymphedema.10

Phlebolymphedema is the most important cause of secondary 
lower-limb lymphedema in industrialized countries. However, 
the main etiology of lymphedema worldwide is filariasis; 
a parasitic infection caused by Wuchereria bancrofti. It is 
the second cause of chronic disability worldwide, affecting 
around 120 million people, 15 million with severe illness.11 
Although this infection is eradicated in the United States (US), it 
is endemic in tropical and subtropical developing countries.12 

Pathophysiology
The physiology of fluid movement through the body has 
three major components, the venous, arterial, and lymphatic 
systems. Normally, the hydrostatic pressure of the precapillary 
end of the arteriole pulls the fluid out to the interstitial space, 
and the oncotic pressure at the venule site takes it back to 
the circulation. Ten percent of the ultrafiltrate is reabsorbed 
by the lymphatics, which capture, drain, filter, and concentrate 
this protein-rich fluid in the lymph nodes and take it to the 
circulation.4 Lymphatic flow varies widely according to 
cardiovascular hemodynamics in exercise or resting state. The 
lymphatics have a large capacity and usually work at about 
10% of their capacity in a healthy individual.13,14

The important function of lymphatic drainage consists 
of removing proteins, macromolecules, cytokines, and 
blood elements from the interstitium. Then, the lymph gets 
concentrated and filtered in the lymphatic nodes. Lymph’s 
flow and impulse are possible owing to mechanisms like 
the lymphatic pumps, driven by external factors such as 
muscular contraction, arterial pulsations or stretch bandaging, 
and internal mechanisms like the lymphangions. These are 
microscopic one-way bicuspid-valve micropumps, located 
from the capillary throughout the whole lymphatic system. 
Lymphangions have their own rhythmic contractility with 1 to 
30 contractions per minute preventing fluid backflow.4 

On the other hand, when there is alteration of the venous 
return mechanisms, CVI can occur. This might be attributable 
to age-related loss of valvular competence, surgery, or deep 
venous thrombosis (DVT). The severely increased venous 
pressure produces massive hyperemia and accumulation 
of interstitial fluid that must be drained by the lymphatics. 
DVT produces a proinflammatory state that leads to vessel 
fibrosis and long-term destruction of the valve leaflets. The 
postphlebitic syndrome is characterized by both valvular 
incompetence and fibrosis of the vessels, resulting in long-term 
venous hypertension.15 

In phlebolymphedema, the chronic interstitial accumulation of 
proteins and proinflammatory cytokines such as transforming 
growth factor beta (TGF-ß), tumor necrosis factor alpha (TNF-), 
immunoglobulins, and macromolecules with a size <1 m, 
lead to tissue fibrosis and damage of the skin, promoting the 
entrance of bacteria capable of generating severe cellulitis 
episodes.16 Another important function of the lymphatic system 
is the control of local immune responses. Phlebolymphedema 
may lead to a particular clinical condition of a locally 
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altered immune response: an immunocompromised district,17 

a skin zone previously damaged by events such as chronic 
lymphedema, herpes zoster infections, radiation, burns, and 
trauma that developed unusual immune behavior.18 These 
areas remain vulnerable to frequent opportunistic infections, 
tumors, and immunity-related disorders.19 

The weakened immune control predisposes patients with 
phlebolymphedema to suffer from recurrent bacterial and 
fungal infections (eg, erysipelas and tinea pedis respectively) 
and to malignancy of the chronic venous ulcers, with 
squamous cell carcinoma as the most common type.20 
Even a multicentric neoplasm like lymphoma could display 
preferential localization on a chronic venous ulcer.21 Moreover, 
recurrent infections lead to increased scarring and trauma 
of the vessels, causing further damage and resulting in a 
worsening lymphedema.4 

Classification
This disease is classified according to the etiology; primary 
phlebolymphedema usually presents at birth or during early 
ages,17 is caused by congenital malformations like deep-
vein dysplasia, lymphatic aplasia or hypoplasia, or defect 
of both the venous and lymphatic systems, such as Klippel-
Trenaunay syndrome (KTS), characterized by hemolymphatic 
malformations,22,23 capillary abnormalities, and hemorrhagic 
lymphangiectasia. It might be accompanied by adipose or 
osseous tissue overgrowth, becoming part of the PIK3CA-related 
overgrowth syndromes (PROS). The proportion of patients 
that present lymphedema is low, and is usually mistaken 
for overgrowth.24,25 Primary pure lymphatic malformations 
represent less than 30% of the causes, and approximately 28 
mutations have been described, with a familial component.26

On the other hand, secondary phlebolymphedema is acquired, 
mostly as a result of CVI but also because of lymphatic injury 
in vein stripping (saphenectomy), vein-harvesting procedures 
for coronary bypass, vascular or orthopedic surgery (Figures 1 
and 2), or penetrating trauma.17,27 All these causes can lead 
to chronic lymphatic insufficiency (CLI).28 Therefore, secondary 
phlebolymphedema is limited to the affected portion of the 
limb and usually takes a long time to debut, whereas primary 
phlebolymphedema has a diffuse presentation along the 
whole territory of the truncular malformation. 

Figure 1. 52-year-old male patient with morbid obesity and 
chronic venous insufficiency (CVI), with previous history of 
greater saphenous vein stripping. He has a direct lesion in the 
canalicular and nodal lymphatics. 

A) Predominant thigh lymphedema secondary to the 
procedure. 

B) Contrast lymphography shows ectasia and ruptured 
lymphatic vessels.
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Diagnosis
The diagnosis of phlebolymphedema is based on a detailed 
clinical history and physical examination, looking for signs of 
both venous and lymphatic malfunction. 

Stasis dermatitis 
Venous hypertension transmits hydrostatic pressure to 
the dermal capillaries, increasing their permeability and 
leading to fibrinogen leakage, producing ulcers and stasis 
dermatitis.29 Patients report pruritus of insidious onset, followed 
by a reddish-brown skin discoloration and hyperpigmentation 
due to the hemosiderin deposits after the extravasation of 
erythrocytes (hemosiderosis). It often affects the medial ankle 
but can extend circumferentially.4 

Lipodermatosclerosis
Lipodermatosclerosis (LDS) corresponds to skin induration, 
fibrosis, and hyperpigmentation caused by panniculitis 

Figure 2. 61-year-old female patient with prior history of great 
saphenous vein stripping, three months after the procedure the 
patient started showing clinical signs of lymphedema. 

A) Phlebolymphedema as a consequence of intranodal 
venous hypertension. 

B,C) Duplex ultrasound that shows ectasia of the subcapsular 
sinus and intranodal venous hypertension.

Figure 3. Lipodermatosclerosis. C4 patient (according to CEAP 
classification [Clinical, Etiologic, Anatomic Pathophysiologic]), 
with reddish-brown skin discoloration and hyperpigmentation. Figure 4. Severe lipodermatosclerosis. Edema with skin fibrosis 

and hyperpigmentation. 
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(Figures 3 and 4),30 which may give the leg the “inverted 
champagne bottle” sign (Figure 5).4 Up to 70% of LDS is 
associated with CVI. Initially, it can mimic cellulitis; however, 
biopsies would show fibrosis on the dermal layers and 
thick capillaries surrounded by fibrin and siderophages, but 
further invasive diagnosis is discouraged because of tissue 
fragility. Localized patches of atrophy and thickened skin with 
papillomatosis can also be found.31 

Kaposi-Stemmer Sign
The Kaposi-Stemmer Sign is pathognomonic of lymphedema 
and occurs due to the high content of proteins in the 
interstitium, preventing fluid redistribution. It is positive when 
it is not possible to pinch the skin fold, typically in the second 
toe (Figure 6). 

‘‘Sausage Toes’’
The dorsum of the foot is classically involved in lymphedema. 
Patients may develop large, swollen, sausage-appearing toes 
(Figure 7).

Figure 5. Inverted bottle sign.

Figure 7. Sausage toes. Severe lipodermatosclerosis with 
papillomatosis.

Figure 6. Kaposi-Stemmer sign. Skin of the patient’s toes 
cannot be pinched due to the high protein accumulation.

Lymphedema rubra
Lymphedema rubra is caused by inflammatory hyperemia, 
given the proinflammatory changes from protein-rich fluid, 
and characterized by a blanching redness of affected skin 
that can mimic cellulitis.4 However, it has no signs of infection 
or response to antibiotics. 

After the clinical assessment, the physician should identify 
modifiable risk factors that can contribute to the edema, 
like some systemic drugs (nonsteroidal anti-inflammatories, 
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antihypertensives, calcium channel blockers, beta blockers, 
clonidine, hydralazine, and corticosteroids among others), 
myxedema, nephrotic syndrome, congestive heart failure, 
cirrhosis, etc. Additionally, obesity should be treated because 
it increases abdominal venous pressure, transmitted to the 
lower-limb veins and worsening CVI.4,32

Imaging tools can be used to confirm the disease and plan 
an efficient treatment. Duplex ultrasonography (DUS) is the 
test of choice to confirm CVI, identifying reflux and occlusions.3 
In primary phlebolymphedema, plethysmographic studies are 
required to identify the congenital venous malformations,33 and 
computed tomography or magnetic resonance venography 
can be useful to identify iliofemoral occlusions. On the other 
hand, to assess lymphatic dysfunction, more options are 
available.

Lymphography 
Lymphography consists of intradermally injecting a patent blue 
dye that outlines the superficial lymphatics for cannulation with 
a needle under an operating microscope and infusion of an oil-
soluble iodinated contrast medium for visual lymphography.34 
Due to the technical difficulty and the morbidity associated 
with the contrast agent, the original technique is rarely used.17

Duplex ultrasound
DUS is a noninvasive, simple, and widely available tool. It 
provides indirect signs of severity of the affection based on 
the degree of thickness and echogenicity of the tissues, and 
information about the etiology of the edema characterizing 
the tissue layers (Figure 8).35 It is useful to determine response 

to therapy by comparing the thickness of tissues before and 
after interventions. Unfortunately, there is a lack of studies 
comparing DUS to the gold-standard diagnostic test for 
lymphedema, lymphoscintigraphy (LSG).17

Lymphoscintigraphy
First described in 1953 by Sherman and Ter-Pogossian,36 
LSG is the examination of choice for functional assessment 
of lymphedema, as recommended by the American Venous 
Forum guidelines.17 However, the International Society of 
Lymphology Consensus emphasizes that the diagnosis 
of lymphedema is clinical, and LSG is only required when 
there is doubt about the lymphatic compromise.37 It consists 
of intradermal injection of radionuclides in the interdigital 
space, with examination of the lymphatic transport of the 
labeled substance. LSG provides qualitative information like 
presence and caliber of the lymphatic vessels, lymph nodes, 
collateral networks, and delay in the radionuclide uptake,38 
and quantitative interpretation measures such as radionuclide 
transit and clearance time.

Despite the usefulness of this tool, there is no standardization 
for the type of radionuclide, dosage, and injection site, and 
it requires long waiting times.17 Also, LSG can be negative in 
early stages of the disease, and give false negative results 
in lymphedema with dynamic insufficiency (impaired fluid 
drainage due to exceeded lymphatics maximum transport 
capacity).4 LSG assesses the transport capacity of the 
vessels; in phlebolymphedema, the whole lymphatic system 
is overwhelmed; therefore, the transport capacity will not be 
directly affected.39

Computed tomography and magnetic resonance 
imaging
Providing direct and indirect signs of lymphatic dysfunction, 
computed tomography (CT) and magnetic resonance 
imaging (MRI) are useful for surveillance. Non-contrast MRI 
lymphography can identify the location of the edema, seen 
as subcutaneous soft tissue fibrosis and fluid accumulation, 
exhibiting a honeycomb distribution, pathognomonic of 
lymphedema.17,40 According to MRI lymphography findings, 
lymphedema can be classified as aplasia, hypoplasia, 
and hyperplasia.40 Enlarged lymphatic nodules present in 
neoplasias are more precisely shown with MRI than with LSG.41

Newer lymphatic imaging modalities
The injection of fluorescent intradermal contrast agents 
is a radiation-free alternative to visualize the lymphatics. 
Fluorescein sodium (excited by visible light) and indocyanine 
green (ICG; excited by near-infrared fluorescence light [NIRF]) 

Figure 8. Lower-limb lymphedema Doppler ultrasound. 
Subcutaneous cellular tissue (SCT). Red triangles show the 
fascia, blue arrows show the areas with lymphedema.
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are commonly used contrast agents with immediate uptake.17 
Visible light has a wavelength between 300 nm and 760 nm,  
being easily absorbed by primary tissue constituents, such 
as blood, water, and melanin, allowing visualization of 
subepidermal lymphatics in contexts such as microsurgery.42,43 

On the other hand, NIRF has a wavelength of 780 nm to 
900 nm, penetrating about 3 cm under the tissues with no 
confounding autofluorescence. NIRF with ICG is useful in 
peripheral lymphatics with high and immediate sensitivity.44 
C5 and C6 patients typically exhibit a diffuse dermic reflux 
pattern in the distal portion of the affected limb, which 
correlates with the expected signs of CVI and not with the 
classic lymphedema. Probably, the deep lymphatic circulation 

compensates the superficial lymphatic hypertension produced 
by venous hypertension. (Figure 9).

A normal NIRF image shows well-defined linear lymphatics, 
whereas, in disease, it exhibits tortuous and dilated lymphatics, 
dermal backflow, and extravasation (Figure 9A). NIRF also 
shows the lymphangion function; contractile frequencies of  
0.4 ± 0.3 propulsions/min in legs of healthy adults are 
considered normal, whereas lymphedema shows contractile 
frequencies of 0.2 ± 0.2 propulsions/min in legs.45

Treatment
There are no treatment guidelines or consensus for 
phlebolymphedema. If possible, the treatment should be 
etiology specific, eg, manual drainage, neutralization of 
proinflammatory cytokines, surgical restoration of the lymphatic 
drainage through lymphovenous anastomosis,17 or correction 
of a malformation. 

In secondary phlebolymphedema, especially due to CVI, 
both problems have to be addressed. Treating one system 
prevents the other from continuing to fail. Occluded veins can 
be permeated; however, in postthrombotic syndrome, venous 
reflux without occlusion predominates. In this case, foam 
sclerotherapy or laser ablation of refluxing segments can be 
considered.3  

Once the venous problem is treated, lymphedema must be 
handled, aiming to redistribute the proteins and the fluid to 
the proximal zones of the limb, where reabsorption can take 
place via the remaining functional lymphatics. The use of 
diuretics in these patients is contraindicated, as it increases the 
concentration of proteins and macromolecules in the interstitial 
space, producing more severe tissue damage.4 Furthermore, 
compression therapy is effective; however, it should not be 
used alone, as water remotion will keep the proteins more 
concentrated and eventually increase water retention when 
the compression is released.4

Some specialists consider the standard of care to be complete 
decongestive therapy (CDT).16 CDT has an acute phase to 
reduce the lymphedema, and a lifelong maintenance phase 
to prevent recurrence.4 It is based on manual lymph drainage 
(MLD) by specialized therapists, with gentle limb massages that 
push the fluid to the competent lymphatic zones. This strategy 
should be accompanied by skin care and hydration to prevent 
infections, and careful ambulation to prevent contact lesions. 
Exercise programs and short-stretch compression bandaging 
should also be considered, ensuring low pressures in the limb 

Figure 9. 48-year-old patient with chronic venous insufficiency 
(CVI). 

A) Indocyanine green (ICG) fluorescence lymphography, which 
shows diffuse dermic reflux pattern in the zone labeled with 
the arrow in B with normal linear pattern in the distal portion. 

B) No visible clinical signs of lymphedema, only trophic skin 
changes secondary to CVI. 

C,D) Thermography of phlebolymphedema indicating greater 
inflammation in the zones of lymphatic damage, comparable 
with the findings of A.
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while resting and high pressures as soon as the contraction 
begins.4 Due to high cost and low availability, MLD has been 
replaced with new treatment modalities such as pneumatic 
intermittent compression (PIC). 

A study conducted in Poland in 2015 in phlebolymphedema 
patients compared MLD performed in rehabilitation units 
versus PIC at home with 120 mm Hg for 45 minutes daily. Both 
interventions were applied for 4 weeks. The results showed 
that PIC was more effective, with marked diminishment of 
limb diameters and improved mobility.46 Additionally, long-
term safety and efficacy of PIC was evaluated in patients with 
chronic lymphedema who were treated for 3 years with an 
8-chamber sleeve at 120 mm Hg of pressure applied 50 
minutes per day. Results were satisfying and no complications, 
such as genital edema, were found.47 

PIC is effective, though whereas this type of compression is 
suitable for patients with a long history of phlebolymphedema 
with high presence of fibrotic tissue, it is not as effective for 
those with a predominant vein component; such patients 
have better results with lower-pressure compression. Also, 
the adequate pressure remains to be established. A study in 
2015 including 81 patients with phlebolymphedema found 
that after 4 weeks, patients treated with multilayer bandaging 
combined with a pressure of 120 mm Hg showed significant 
improvement compared with patients that received bandaging 
alone or 60 mm Hg pressures.48 

Olszewski recommends pressures ranging from 80 to 150 mm 
Hg for 45 to 60 minutes per day,49 because the physiologic 
hydrostatic lymphatic pressure in the lower limbs is near  
12 mm Hg, and the pressure exerted externally toward the skin 

Category Drug Effect on:

Venous
tone

Venous 
wall

and valve

Capillary
leakage

Lymphatic
drainage

Hemorheological
disorders

Free radical
scavengers

Flavonoids
(gammabenzopyrones)

Micronized purified flavonoid 
fraction + + + + + +

Nonmicronized or synthetic 
diosmins*

Rutin and rutosides,
O-(-hydroxyethyl)-rutosides
(troxerutin, hydroxyethylrutoside)

+ + + + +

Anthocyans (Vitis vinifera) +
Proanthocyanidins (Vitis vinifera) + +

Alphabenzopyrones Coumarin + +
Saponins Horse chestnut seed extract; escin + + +

Ruscus extract + + + + +
Other plant extracts Gingko extracts*

Synthetic products Calcium dobesilate + + + + +
Benzarone*

Naftazon*

*No data available

Table I. Evidence-based modes of action of the main vasoactive drugs.

After reference 57: European Venous Forum, International Union of Angiology, Cardiovascular Disease Educational and Research 
Trust (UK), Union Internationale de Phlébologie; Nicolaides et al, eds. Management of chronic venous disorders of the lower 
limbs: guidelines according to scientific evidence. Part I. Int Angiol. 2018;37(3):181-254. Reprinted by permission of Edizioni 
Minerva Medica. 
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is 40 mm Hg. Only pressures greater than this value will be 
enough to stimulate lymph drainage. PIC significantly reduces 
the costs of treatment, occupational therapy, sequela, and the 
incidence of cellulitis in up to 75% of patients, as compared 
with conservative management and hospitalizations due to 
cellulitis.50-52

At the same time, studies have strongly demonstrated that 
patients with phlebolymphedema secondary to CVI may 
benefit from venoactive drug therapy (VAD). A number of VADs 
have been shown to increase lymphatic drainage in animal 
models (Table I).53-57 Micronized purified flavonoid fraction 
(MPFF), an oral VAD (composed of 90% diosmin and 10% 
active flavonoids), is one of the drugs for which we have more 
evidence worldwide. 

A pilot study on the evolution of microlymphatic parameters in 
patients with severe CVI showed an increase in the number 
of functional lymphatic capillaries and decrease in their 
diameter along with a decrease in endolymphatic pressures, 
which would improve microlymphatic drainage, after 4 weeks 
of treatment with MPFF. The benefit was maintained even 2 
weeks after treatment was stopped.58

More evidence that MPFF contributes to lymphatic drainage 
is found in its lymphagogue effect, increasing lymphatic flow, 
as demonstrated in a dose-dependent manner in thoracic 
duct fistula in mongrel dogs. Increased lymph flow was also 
described in the hind limb of ewes administered MPFF.53,59 
Moreover, increased lymph flow could be attained by 
increasing pulsatility of the lymph vessels. MPFF was shown to 
increase the frequency of spontaneous isometric contractions 
of isolated rings of sheep mesenteric lymphatics,60 and in 
isolated bovine lymphatic vessels as well in a concentration-
related manner.53

In CVI, venous hypertension triggers initial inflammation, 
with subsequent red-blood-cell extravasation and release 
of inflammatory mediators. MPFF works by decreasing the 
immune response to blood extravasation.61 There is some 
evidence that in an experimental inflammatory model in rat, 
MPFF reduces prostaglandin and thromboxane availability 
by inhibiting their synthesis. As these are involved in edema 
formation, this could contribute to a beneficial effect of MPFF 
on the formation of edema.58 A study in hamsters with surgical 
vein ligation (simulation of DVT) and subsequent inflammatory 
response and microvascular changes showed significant 
decrease in leukocyte rolling and adherence and increased 

venular diameter when treated with MPFF, as compared with 
the control group; indicating that MPFF could prevent CVI or 
slow the disease progression.62 

A small pilot study of 10 patients with secondary 
phlebolymphedema following breast cancer treatment 
demonstrated that with 6-months MPFF treatment, relative 
edema volume, compared to pretreatment measures, 
decreased continuously through the study and a decrease 
in intensity of skin hardness and heaviness were observed.63 
A larger controlled trial followed, including 104 women 
with upper limb lymphedema. In patients with more severe 
lymphedema, MPFF treatment significantly improved lymphatic 
migration speed over placebo and improved the half-life of 
the colloidal compound used as tracers in this procedure over 
time. Whereas the change in colloidal clearance over time 
approached significance in those treated with MPFF (and not 
in the placebo group), this larger study found no significant 
difference in evolution of lymphedema volume.64,65

Recent evidence suggests that MPFF improves symptomatology 
with a single dose of 1000 mg daily or 500 mg twice daily 
after 2 weeks of treatment.66,67 This treatment led to recovery 
from up to 9 different leg symptoms, including swelling, cramps, 
pain, heaviness, and clinical signs of CVI. For instance, a recent 
observational study, The VEIN ACT Program (chronic VEnous 
dIsorders maNagement and evaluAtion of Chronic venous 
disease treatment effecTiveness), included subjects with leg 
pain and at least one sign of CVI. Treatment with combined 
VAD, including MPFF, exhibited at least a 50% improvement 
in symptoms. Similarly, a study conducted in Russia, using only 
MPFF, evidenced up to a 50% decrease in symptom intensity 
and frequency, with 95% rate of patient satisfaction.68 As well 
as that, MPFF demonstrated effectiveness in the early stages 
of the disease by lowering great saphenous vein (GSV) reflux, 
and it even led to elimination of evening GSV reflux in 76% of 
patients with C0s or C1s, appearing to be a promising drug.69

Finally, the effectiveness of MPFF-based conservative treatment 
in patients with chronic venous edema (CVE) was assessed as 
part of a prospective observational program that evaluated 
the management of patients with CVE caused by the primary 
forms of CVD in real clinical practice in Russia with a mean 
study duration of 2.5±0.5 months. MPFF-based conservative 
treatment, irrespective of addition of surgical intervention, was 
associated with a significant reduction in ankle volume in 
patients with CVD of CEAP class C3EpAsPr.70
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Conclusions
PIC has been shown to be effective, affordable, and reliable 
for patients with phlebolymphedema. It should be offered as 
the first-line treatment, together with management of reflux 
and/or occlusion, keeping in mind that proper pressure will 
determine the success of the intervention. In addition to a 
mechanical approach, VADs such as MPPF can help to reduce 
symptomatology while suggesting a potential prevention for 
the disease progression. 

The treatment strategy should be individualized, keeping in 
mind special needs, comorbidities, and the etiology of the 
phlebolymphedema (venous or lymphatic) in each patient. 
Conservative management should be combined with PIC or 
VAD in order to achieve best results for the patients. However, 
there is a need for a consensus in order to create guidelines 
for physicians to choose the most effective and safe diagnostic 
and therapeutic management. Thus, more comparative 
studies on efficacy are needed from which to develop solid 
recommendations.  
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Abstract
The perforator veins (PVs) of the knee can be responsible for reticular veins, 
telangiectases, and varicosities around the knee, but they are frequently 
underdiagnosed and missed by the phlebologists and the sonographers because 
of their tiny size. These PVs are frequently located around the patella and connected 
with transosseous perforators, well-demonstrated in the anatomical part of this work. 
This could explain why sclerotherapy of cosmetic lesions around the knee frequently 
leads to poor results and recurrence. This article proposes a systematization of these 
atypical PVs and discusses their possible role in phleboarthrosis. 

Introduction
The anatomical part of this work constitutes the last work carried out with Professor 
Claude Gillot who passed away in his 92nd year. Thus, in a way, this article is a 
tribute to his talent as an anatomist, his sagacity as a researcher, and his outstanding 
qualities as a teacher.

In fact, while studying anatomical sections that he had prepared more than 20 years 
ago, he discovered the bone perforators of the knee. “In anatomy, the most difficult 
task is to see what is happening below your own eyes,” he liked to repeat. It was 
through noting the presence of green latex inside the spongy bone of the knee that 
Claude Gillot discovered these tiny perforating veins that perforate the cortex of the 
tibia and the femur.

Background
In the knee, the spongy bone of the tibial and femoral epiphyses is an important 
source of production of red blood cells, even more so than the lumbar spine. The 
red cells produced there go on to join the venous network. They do so via the 
femoropopliteal venous axis through small veins that perforate the cortical bone. The 
deep, unusual location of these veins and their tiny size explain why they are often 
unrecognized and missed by the sonographers during color duplex investigations.
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Materials and methods
This anatomical study is based on 40 series of layered 
anatomical sections of the lower limbs prepared 20 years 
ago. These are axial sections of the lower limbs taken every 
0.5 cm, work carried out in the anatomy laboratory of the 
Faculty of Medicine at Descartes University. 

Before sections were taken, the venous system of the limb 
was washed and injected with latex preparations. Veins were 
injected with green latex and arteries with red latex. More 

information about this technique is available in the Atlas of 
Venous Anatomy.1

In addition to the study of those sections, color duplex 
investigation was carried out before treatment in about 25 
000 patients with varicose veins. Preoperative investigation 
was carried out via computed tomographic (CT)-venography2-4 

in about 1200 venous patients and magnetic resonance (MR) 
angiography in a few.

Results of our anatomical study
According to our anatomical documents,5 the transosseous 
PVs of the knee (TOPKs) can be categorized into two 
subgroups: (i) anterior, around the patella (Figure 1 A-C); and 
(ii) posterior, in the condylian groove and deep popliteal fossa  
(Figure 2).

Figure 1. Transosseous perforator veins (PVs) of the knee. 

Axial sections obtained after latex injection of the limb. 
Sections were made at the level of the tibial tuberosity (A,) 
lower condyles (B), and upper leg just below the knee joint 
(C-D). 

A) The green latex has reached the spongious bone. Posterior 
transosseous PVs perforate the cortical line of the tibia (white 
arrows). 

B) Transfascial PVs are visible anteriorly, indicated by black 
arrows. Additional trans-synovial perforators are visible, 
passing between the tibial condyles (white arrows). 

C) At the level of the tibial tuberosity, the anterior transosseous 
PVs (white arrows) drain into the cancellous bone. 

D) Small transfascial PVs are visible anteriorly, lateral to the 
rotulian tendon (white arrow); a small TOPK is shown with a 
hole in the cortical bone of the tibial tuberosity (green arrows). 

Abbreviations: 1, popliteal vein (green circle); 2, popliteal 
artery (red circle); 3, small saphenous vein; 4, posterior tibial 
artery surrounded by its two veins; 5, anterior tibial artery 
surrounded by its two veins; T, tibia bone; F, fibula. 

From the collection of Professor C. Gillot.

Figure 2. Transosseous perforator veins (PVs) of the high 
popliteal fossa. 

Axial anatomical sections of the lower femur obtained above 
the knee joint after latex injection of the limb. 

The white arrows show the holes of the cortical bone and the 
posterior perforators joining the spongy bone. They gather 
at the popliteal fossa, then bypass the popliteal artery (2) to 
connect the popliteal vein (1). No perforator is seen at the 
anterior aspect of the knee.

From the collection of Professor C. Gillot.

The first connects to the peripatellar superficial reticular venous 
network and to the lateral faces of the knee. The second group 
of perforators crosses the intercondylian space and the deep 
popliteal fossa bypassing the two sides of the popliteal artery 
to join the popliteal vein.

Clinical presentations
Reticular venous networks and varicose veins around the 
knee are quite common in clinical practice. They are usually 
located anteriorly, around and below the patella (Figures 3-4),  
connected with a varicose network of the anteromedial and 
lateral aspects of the upper leg.
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Telangiectases of the medial or lateral aspect of the knee and 
lower thigh are also very common in chronic venous disease 
(CVD) patients (Figure 5).

Color duplex assessment
The PVs can be seen on ultrasound surrounding the patella. 
They are difficult to detect because of their small caliber. 
They are connected to the superficial reticular network, then 
perforate the fascia and the aponeurosis around the patella 
(Figures 6-8). Although no direct image of their transosseous 
connection is seen in the case reports, we know such PVs exist 
within the anterior tuberosity of the tibia (Figure 1A,C) and 
within the intercondylar groove (Figure 1B).

CT-venography 
CT-venography with 3D reconstruction by volumetric rendering 
technique (VRT) is useful for obtaining a complete 3D map of 

Figure 3. Clinical presentations.

A) Clinical case 1: reticular vein network of the anterolateral 
aspect of the knee and upper leg. 

B) Clinical case 2: varicose vein network of the anterior knee 
below the patella.

Figure 5. Telangiectases of the medial aspect of the knee.

Figure 6. Color duplex assessment of case 2.

The superficial reflux (1) is fed by a perforator vein (PV, red 
arrow) perforating the fascia (black arrows).

The subfascial refluxing network (2) is close to the bone 
periosteum (4,) not injected here.

1, superficial network refluxing; 2, subfascial veins; 3, bone.

Figure 4. Clinical case 3: popliteal varix fed by a suprapatellar 
perforator vein. 

Skin mapping is shown on the right.
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the venous network. The TOPKs are especially visible around 
the patella (Figure 9).

MR-Angiography 
MR angiography investigation is a good method to obtain 
more anatomical details about the posterior TOPK and around 
the patella (Figures 10-11). It is also useful for investigating 
knee arthrosis, frequently associated with severe chronic 
venous insufficiency (CVI), which will be touched on later in 
the Discussion.

In many cases, TOPK are an excellent explanation for the 
difficulty with telangiectasia sclerosis of the knee region and 
their high recurrence rate. Thus, they should be carefully 
considered when targeting treatment, as they are often the 

Figure 7. Color duplex assessment of 
case 3. 

Perforator vein (PV) located at the lateral 
aspect of the patella.

The superficial reflux (1) is fed by a 
PV (red colored) perforating the fascia 
(black arrows). The subfascial refluxing 
network (2).

Figure 8. Color duplex assessment of a tibial transosseous 
perforator vein of the knee. 

Ultrasound showing a transosseous perforating vein of the 
anterior knee. The superficial reflux (1) is fed by a PV (2) 
perforating the fascia (yellow arrows) and then the cortical 
bone (4) at the level of the white arrow. 

3, tibia bone. 

Image courtesy of V. Crebassa, MD.

Figure 9. Transosseous perforator veins of the knee surrounding 
the knee. Three-dimensional reconstruction from veno–
computed tomography (CT) by volume rendering (VRT).

A,B) The white arrows show small perforator veins of the knee 
surrounding the patella connected to the tributaries of the 
great saphenous vein. 

C,D) The red arrows show small tributaries around the knee, 
mainly at the medial aspect. 

Courtesy of Professor J. Ovelar and J. Merino - CIMED - La 
Plata, Argentina.



Transosseous perforator veins of the knee Phlebolymphology - Vol 28. No. 2. 2021

65

source of reflux responsible for telangiectasias and reticular 
veins around the knee.

Differential diagnosis
These TOPK must be distinguished from the rare and large 
transosseous perforators of the tibial diaphysis, which can feed 
anterior varicose veins of the leg, described by Ramelet et al6 

(Figure 12). These are located in the middle part of the tibia; 
note the bony hole of the perforator visible on a standard 
x-ray of the tibia, as well as by duplex ultrasound investigation.

Discussion
The close relationship between severe CVI and knee 
arthrosis was emphasized many years ago by several 
German authors7-19 and described as “Das arthrogene 
Stauungssyndrom” and called “phlebo-arthrosic syndrome” 
or “phleboarthrosis.” These features could also be linked 
to regional dermato-lipo-fasciosclerosis observed in the 
framework of severe CVI. Conversely, gonarthrosis20 is a cause 
of impairment of joint mobiity and thus of the venomuscular 
pumps, worsening CVI.

The case-control study of Mazieres21 reported an 18% to 
64% prevalence of varicose veins in gonarthrosis patients 
and a 12% to 68% prevalence of gonarthrosis in varicose 
vein patients. The simultaneous existence of such arthrosis and 
varices in the same lower limb has also been reported in 
48%, by Gies,22 and 20% by Robecchi.12

More evidence of the role of venous stasis in lower limb 
arthrosis is brought by several case reports of improvement 
of the inflammatory component of osteoarthritis of the  
knee,18-20,23-38 hip,39,40 or ankle after treatment of varicose 
veins. The recent study by Varghese et al41 also brings new 
perspective to the understanding of the pathophysiology of 
osteoarthritis, for which venous stasis is an underlying cause. 

Figure 10. Axial angioMR, slice at the patella level.

No PV is shown through the cortical bone, but we see a 
venous network surrounding the bone (arrows), connected to 
the superficial network.

1, popliteal vein; 2, collateral canal; 3, tibial nerve; 4, fibular 
nerve; 5, great saphenous vein; F, femur; P, patella; V, vastus 
medialis; B, biceps; S, semimembranosus.

Figure 11. Coronal angioMR: slice taken at the condyles level. 

Venous network located in the intercondylar groove (arrows). 

Abbreviations: C, femoral condyles, T, tibia; F, fibula head.

Figure 12. PV of the tibial diaphysis (Color Duplex).

Arrows indicate cortical bone.

Abbreviation: T, tibia bone.
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Conclusion
Phlebologists should be aware of the existence of PVs of the 
knee, mainly around the patella, in order to target sclerotherapy 
of telangiectasias and reticular veins under echoguidance.

They should also keep in mind that these subfascial PVs are 
frequently fed by transosseous PVs, even if they cannot be 
seen easily with duplex color imaging.

Echoguided elective treatment of the knee PVs by foam 
sclerotherapy works well. This should improve cosmetic results 
and avoid recurrence, too frequent in this area.

Moreover, regarding phleboarthrosis, it’s important that 
phlebologists and rheumatologists be aware that severe CVI 
is a common cause of osteoarthritis of the knee and ankle 
and that they should, therefore, be treated in priority, before 
the treatment of arthrosis.

Clinical diagnosis of phleboarthrosis is the most important 
aspect in planning the treatment protocol. Once the venous 
reflux is treated, knee joint inflammation shifts toward normality. 
Pain decreases noticeably and arthrosis begins to calm. The 
orthopedic surgeon can enhance this healing by conservative 
measures. In this study, over a period of 6 months, all patients 
improved and were able to resume normal activities despite 
long-term history of osteoarthritis.

We hypothesize that the TOPK play an important role in 
this “phlebo-arthrosic syndrome” by transmitting venous 
hypertension to the knee joint structures. So, general 
practitioners and phlebologists should take into account the 
role played by CVI in the genesis of knee osteoarthrosis: these 
small TOPKs probably play a role in the “phleboarthrosis” 
described in the literature. In fact, poor nourishment of the 
bone marrow and every structure around the knee joint 
occurs when there is venous hypertension and stasis related 
to severe CVI. Conversely, osteoarthritis of the knee or ankle 
limits movement and impedes walking, and thus could be 
responsible for impairment of venous pumps, worsening CVI. 
In practice, more practitioners should be aware of this frequent 
cause of osteoarthritis.

In patients suffering from disabling knee arthritis associated 
with severe venous insufficiency of varicose origin, the varicose 
veins should be treated first, before proposing surgery of the 
knee. In most cases, the inflammatory component of the knee 
arthritis will improve significantly, and the surgery can be 
postponed.
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Abstract
Aim: VEIN STEP is an international, observational, prospective study assessing the 
effectiveness of conservative treatments for the relief of chronic venous disease (CVD) 
symptoms and their impact on quality of life (QOL). This article presents results collected 
in Moroccan patients. Method: Adult outpatients consulting for symptomatic CVD 
were categorized via the Clinical, Etiological, Anatomical, Pathophysiological (CEAP) 
classification system. Intensity of symptoms and their improvement with treatment was 
assessed using both patient-reported (10-cm Visual Analog Scale [VAS], Patient Global 
Impression of Change [PGIC], and 14-item ChronIc Venous Insufficiency Questionnaire 
[CIVIQ-14]) and physician-reported outcomes (Venous Clinical Severity Score [VCSS]) 
on the first day of enrollment and after 4 weeks. Results: A total of 3425 patients 
were recruited by 122 general practitioners. Mean (± SD) age was 49.5 ± 13.3 years, 
and 83.1% were women. CEAP classifications were C0 (2.5%), C1 (23.0%), C2 
(31.7%), C3 (34.8%), and C4-C6 (8%). Conservative therapy comprised: venoactive 
drugs (VADs) in 98.9% of patients, mainly micronized purified flavonoid fraction 
(MPFF) (75.7%); compression therapy (38.2%), and topical treatment (30.1%). These 
therapies were prescribed alone or in combination. At 4 weeks, VAS mean global 
severity score decreased from 4.6±2.1 to 2.2±1.5 with any VAD alone, and from 
4.7±2.0 to 2.2±1.3 with MPFF alone. When used in combination with compression, 
the score was reduced from 5.1±1.9 to 2.7±1.6 with any VAD and from 5.0±2.0 to 
2.5±1.5 with MPFF. Overall, conservative therapy reduced VAS symptom intensity by 
50.3% for pain, 51.8% for heaviness, 51.0% for cramps, and 50.4% for swelling. 
PGIC showed an improvement for 97.8% of patients at 4 weeks. Improvements 
in QOL were observed across all three CIVIQ-14 dimensions (pain, physical, and 
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psychological) (P≤0.001). Physician-reported VCSS showed 
conservative treatment led to a significant decrease in CVD 
severity at week 4 from 5.6±3.7 to 3.1±2.4 for all CEAP 
classes combined. Both patients and physicians reported a 
high level of satisfaction with conservative treatments and no 
adverse events. Conclusion: This observational study provides 
large-scale data from a real-life Moroccan setting using both 
patient- and physician-reported outcomes. Conservative 
treatment, mainly in the form of VADs, and in particular MPFF, 
was associated with improvements in symptoms and QOL.

Introduction
Chronic venous disease (CVD) affects a significant proportion 
of populations worldwide and can be associated with 
considerable morbidity with adverse effects on quality of life 
(QOL).1,2 Before the introduction of the Clinical, Etiological, 
Anatomical, Pathophysiological (CEAP) classification system, 
diagnosis of chronic CVDs lacked precision. CEAP classification 
provided a universally understandable description and has 
become an instrument to standardize diagnosis and allow 
better communication about CVD between health care 
professionals worldwide. There is a strong link between 
increasing CEAP clinical grades and deterioration in disease-
specific QOL, and demonstrable morbidity has been 
observed even with uncomplicated venous disease.3 The most 
severe CEAP grades have been associated with a level of 
physical impairment comparable to that seen in patients with 
congestive cardiac failure and/or chronic lung disease.3

The large, international VEIN Consult program used the 
same questionnaire and same classification method in all 
participating countries and reported CVD prevalence rates of 
52% in Asia, 70% in Eastern Europe, 68% in Latin America, 
and 62% in Western Europe.2 Risk factors for the development 
and progression of CVD are prevalent in most populations 
and include advancing age, excess body weight, sedentary 
lifestyles, and occupations, and a family history of the disease.4 
Many of these are associated with lifestyle and nutrition habits 
typical of industrial economies and are in common with a 
number of other noncommunicable diseases. Thus, the burden 
of CVD-related morbidity, disability, and socioeconomic 
costs looks set to increase in coming decades,5 including in 
developing countries such as Morocco.

The consequences of CVD are far more than cosmetic, as even 
those with low CEAP classifications (C0-C2) may experience 
associated symptoms such as aching or heaviness in their 
legs.6,7 At these early stages, interventions may not even be 
sought or prescribed, yet effective treatment may provide 

immediate symptom relief8 and has the potential to delay or 
prevent the progression of the disease and the development 
of severe complications.9,10 QOL and impact on productivity 
only worsen with more severe stages of CVD, and represents 
a substantial burden on health care systems.11-13

A wide range of treatment options is available for the 
management of CVD, both conservative and invasive.14 
Conservative approaches aim mainly to restore the altered 
physiological functions of the venous system. They incorporate 
the following: advice on lifestyles changes including weight 
loss, exercise, and leg elevation; use of compression 
therapy to decrease ambulatory venous hypertension; and 
pharmacotherapy. The latter, in the form of venoactive drugs 
(VAD), has assumed an increasingly important role since the 
recognition of inflammation and primary venous valve failure 
as important pathogenetic mechanisms in CVD.15,16 Subsequent 
updates to international guidelines also acknowledged that 
the beneficial effects of VAD were not just due to their effects 
on venous tone.17,18

Micronized purified flavonoid fraction (MPFF), in particular, via 
its ability to attenuate various elements of the inflammatory 
cascade,19 has been shown to be a highly effective agent,20 
which is associated with a series of grade A recommendations 
in recent guidelines in relation to beneficial effects on CVD 
symptoms, skin changes, and QOL.14

In order to ensure optimal treatment practices and outcomes, 
there is a need to assess the characteristics of CVD in 
representative samples of the general population and to 
examine the way it is managed in everyday clinical practice. 
The aim of the VEIN STEP program (Chronic VEnous dIsorders 
maNagement and Treatment Effectiveness Evaluation in 
Chronic Venous Disease, an International Observational 
Prospective Study) was to obtain up-to-date data on the 
conservative treatments that patients are being prescribed 
in routine clinical practice and the effectiveness of these 
treatments for the relief of CVD signs and symptoms. VEIN 
STEP is being conducted in a number of countries around the 
world. This article describes the findings from Morocco.

Methods
Study design
The VEIN STEP program in Morocco is part of an international, 
observational, prospective study. It was conducted between 
June 2020 and December 2020 to gather nationally 
representative data on the conservative treatment of patients 
with venous disorders in routine clinical practice. General 
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Table I. Summary of assessments performed according to visit.

CEAP, Clinical, Etiological, Anatomical, Pathophysiological classification; CIVIQ-14, 14-item ChronIc Venous Insufficiency 
Questionnaire; CVD, chronic venous disease; PGIC, Patient Global Impression of Change; VCSS, Venous Clinical Severity Score.
1 At V1, the patient will be asked to indicate which symptoms have improved and time to improvement, if any.
2 At V1, abbreviated compliance without providing details.
3 At V3, the investigator will record treatment and follow-up without providing details.

Practitioners were asked to select consecutive patients, 
whenever possible, who met the following minimal set of 
inclusion criteria: aged ≥18 years old; consulting spontaneously 
or referred for treatment of symptomatic CVD; having a 
diagnosis of CVD according to physician’s judgment; and 
existence of written, informed patient consent. Noninclusion 
criteria comprised the following: undergoing current treatment 
for CVD either with a VAD or compression hosiery; presence of 
lower-limb arterial disease; presence of concomitant disease 
or treatment that may interfere with lower-limb pain or edema; 
having any procedure or surgery planned during the study for 
CVD; and, if female, being pregnant or breastfeeding.

The primary objective of the study was to assess, in a real-
life setting, the effectiveness of conservative treatments on 
CVD signs and symptoms and QOL using a combination of 
patient-reported outcomes and physician assessments. Data 
were collected from ambulatory patients who were eligible 
for inclusion via a standardized electronic case-report form. 

At the initial inclusion visit (visit 0 [V0]), patients underwent a 
clinical examination of the lower limbs and were assigned a 
CEAP clinical classification.21 Patients were asked to indicate 
the global intensity of their symptoms (pain, heaviness, cramps, 
sensation of swelling) with the use of a 10-cm visual analog 
scale (VAS). The intensity of paresthesia (tingling), itching, and 
burning sensation symptoms was assessed using a 4-point 
scale. Patient QOL was assessed using the validated 14-item 
ChronIc Venous Insufficiency Questionnaire (CIVIQ-14).22

Following examination of the patient, the physicians completed 
the Venous Clinical Severity Score (VCSS).23 The score includes 
10 clinical parameters (pain, varicose veins, venous edema, 
skin hyperpigmentation, inflammation, induration, number 
of ulcers, durations of ulcers, size of ulcers, and adherence 
to compression therapy). Each item is graded from 0 to 3 
depending on severity (None = 0, Mild = 1, Moderate = 
2, Severe = 3). At V0, patients were prescribed conservative 
treatment according to the physicians’ usual practice. This 

V0 V1 
(2 weeks) 

(Phone call)

V2 
(4 weeks)

V3 
(8 weeks)  

(Phone call, optional)

Informed consent X

Inclusion/noninclusion criteria X

Patient’s profile X

History of CVD X

CEAP classification X

VCSS X X

Patient-reported symptoms X X

CIVIQ-14 questionnaire X X

Recommendations and treatments X

PGIC score X1 X X

Adherence to treatment and/or recommendations X2 X

Evaluation of patient and physician satisfaction X

Adverse events X X X

Patient follow-up and drug prescription recommendation X X3

Study discontinuation X X X
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Figure 1. Clinical, Etiological, Anatomical, Pathophysiological 
(CEAP) classification.

could include pharmacological or nonpharmacological 
treatment (such as compression therapy, oral VAD, painkillers, 
topical treatment). Provision of lifestyle advice was optional 
and dependent on the physician’s usual practice.

Visit 1 (V1) took place approximately 2 weeks later by 
telephone, at which point global symptom improvement was 
determined by questioning the patient and completing the 
Patient Global Impression of Change (PGIC) questionnaire. 
PGIC is a 7-point scale depicting a patient’s rating of overall 
improvement. Patients rate their change as “very much 
improved,” “much improved,” “minimally improved,” “no 
change,” “minimally worse,” “much worse,” or “very much 
worse.”

Visit 2 (V2) took place approximately 4 weeks after inclusion 
and assessed global and individual symptom intensity (VAS), 
symptom improvement (PGIC), QOL (CIVIQ-14), and physician-
reported symptom severity (VCSS). Patients’ satisfaction with 
treatment was a secondary end point and assessed at V2 
using a 5-item scale (very unsatisfied, unsatisfied, neutral, 
satisfied, very satisfied). An additional, optional telephone 
follow-up (visit 3 [V3]) could be conducted around 8 weeks 
after inclusion. Patients were questioned about adherence to 
treatment and lifestyle recommendations and about adverse 
events at each contact with the physician. A summary of the 
assessments performed at each visit is provided in Table I.

VEIN STEP was a noninterventional study according to 
the European Regulation EU No. 536/2014. Physicians 
were instructed to continue management and treatment of 
participants according to their usual practice. No specific 
investigations or therapies were prescribed as part of this 
study, and therefore patient care was not influenced. All data 
were collected anonymously. As this was not an investigation 
of clinical outcomes with any particular intervention, neither 
Ethics Committee approval nor clinical trial registration was 
required.

Statistical analysis
Statistical analyses were mainly descriptive and performed in 
included patients with complete data for the main variables. 
Quantitative data were represented by the number of patients 
and expressed as the mean value and standard deviation; 
qualitative data were expressed as the number and 
percentage of patients. All statistical analyses were performed 
with the SAS� software version 9.4 or higher. Statistical 
significance was assumed when P<0.05 (2-sided).

Results
Patient characteristics
In the Moroccan arm of VEIN STEP, a total of 3425 patients 
were enrolled by 122 investigators. Data were available for 
2929 patients at V1, 3285 at V2, and 1554 at the optional 
8-week follow-up visit (V3). Mean age was 49.5 ± 13.3 years, 
mean body mass index was 28.5 ± 4.7 kg/m2, and the 
majority had never smoked (90.5%). In the overall population, 
there was a higher proportion of women than men (83.1% 
versus 16.9%), but the proportion of women to men differed 
for the individual CEAP classes, with a higher proportion of 
women than men in the C1 class, and a higher proportion 
of men than women in classes C4-C6 (Figure 1). Patients’ 
baseline characteristics by CEAP class are shown in Table II. 

Among the women in the study, two-thirds (65.5%) had 
given birth at least once, and the mean number of births 
was 3.4 ± 1.7 with a mean time since last delivery of 17.8 ± 
12.5 years. A sedentary lifestyle was reported for 42.8% of 
patients, just over a quarter (26.5%) reported their occupation 
required spending more than 5 hours standing per day, 
and 11.3% more than 5 hours sitting. A family history of CVD 
was reported in 23.0%. In 24.9%, the first signs or symptoms 
of CVD appeared before the age of 30 years. Among the 
18.2% of patients who reported suffering from other venous 
disorders: 91.8% had previously had hemorrhoidal disease, 
7.2% deep vein thrombosis, 1.4% pelvic congestion syndrome, 
and 1.0% post-thrombotic syndrome. A quarter (25.8%) had 
received previous treatment for venous leg disorders: 82.8% 
had received an oral agent (68.9% VAD, 50.4% analgesic, 
7.1% other), 57.3% had received a topical agent, and 21.2% 
a prescription for compression therapy (38.0% bandages, 
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C0 
N=87

C1 
N=789

C2 
N=1084

C3 
N=1193

C4a 
N=193

C4b 
N=29

C5 
N=29

C6 
N=21

All 
N=3425

Sex N 87 789 1084 1193 193 29 29 21 3425

   Male n (%) 15 (17.2%) 78 (9.9%) 199 (18.4%) 195 (16.3%) 63 (32.6%) 9 (31.0%) 11 (37.9%) 10 (47.6%) 580 (16.9%)

   Female n (%) 72 (82.8%) 711 (90.1%) 885 (81.6%) 998 (83.7%) 130 (67.4%) 20 (69.0%) 18 (62.1%) 11 (52.4%) 2845 (83.1%)

Age (years) N 87 789 1084 1193 193 29 29 21 3425

Mean 
(SD)

50.0 (16.4) 44.9 (13.2) 49.2 (12.5) 51.6 (13.0) 53.9 (13.8) 55.6 (11.4) 58.0 (13.3) 55.1 (12.4) 49.5 (13.3)

Age range (years) N 87 789 1084 1193 193 29 29 21 3425

18-35 n (%) 15 (17.2%) 183 (23.2%) 131 (12.1%) 127 (10.6%) 18 (9.3%) 0 (0.0%) 1 (3.4%) 2 (9.5%) 477 (13.9%)

35-50 n (%) 29 (33.3%) 329 (41.7%) 432 (39.9%) 386 (32.4%) 55 (28.5%) 7 (24.1%) 7 (24.1%) 3 (14.3%) 1248 (36.4%)

50-65 n (%) 28 (32.2%) 206 (26.1%) 389 (35.9%) 474 (39.7%) 77 (39.9%) 15 (51.7%) 11 (37.9%) 12 (57.1%) 1212 (35.4%)

> 65 years n (%) 15 (17.2%) 71 (9.0%) 132 (12.2%) 206 (17.3%) 43 (22.3%) 7 (24.1%) 10 (34.5%) 4 (19.0%) 431 (14.2%)

Body Mass Index 
(BMI) (kg/m²)

N 87 789 1084 1193 193 29 29 21 3425

Mean 
(SD)

28.30 (3.97) 27.70 (4.44) 28.18 (4.95) 29.08 (4.54) 28.78 (4.34) 30.21 (5.67) 29.46 (3.92) 31.42 (4.01) 28.46 (4.67)

Is there a known 
family history of 
CVD?

N 87 789 1084 1193 193 29 29 21 3425

No n (%) 42 (48.3%) 397 (50.3%) 538 (49.6%) 591 (49.5%) 63 (32.6%) 9 (31.0%) 10 (34.5%) 7 (33.3%) 1657 (48.4%)

Yes n (%) 29 (33.3%) 198 (25.1%) 259 (23.9%) 210 (17.6%) 64 (33.2%) 12 (41.4%) 9 (31.0%) 8 (38.1%) 789 (23.0%)

Unknown n (%) 16 (18.4%) 194 (24.6%) 287 (26.5%) 392 (32.9%) 66 (34.2%) 8 (27.6%) 10 (34.5%) 6 (28.6%) 979 (28.6%)

Sedentary lifestyle n (%) 46 (52.9%) 331 (42.0%) 433 (39.9%) 523 (43.8%) 82 (42.5%) 17 (58.6%) 22 (75.9%) 11 (52.4%) 1465 (42.8%)

Is the patient 
occupationally 
active?

N 87 789 1084 1193 193 29 29 21 3425

No n (%) 30 (34.5%) 172 (21.8%) 223 (20.6%) 244 (20.5%) 29 (15.0%) 12 (41.4%) 9 (31.0%) 2 (9.5%) 721 (21.1%)

Normal tasks n (%) 27 (31.0%) 354 (44.9%) 459 (42.3%) 426 (35.7%) 72 (37.3%) 8 (27.6%) 17 (58.6%) 5 (23.8%) 1368 (39.9%)

Prolonged standing 
(>5 h/day)

n (%) 20 (23.0%) 173 (21.9%) 279 (25.7%) 363 (30.4%) 58 (30.1%) 8 (27.6%) 1 (3.4%) 7 (33.3%) 909 (26.5%)

Prolonged sitting (>5 
h/day)

n (%) 10 (11.5%) 86 (10.9%) 112 (10.3%) 147 (12.3%) 23 (11.9%) 1 (3.4%) 2 (6.9%) 7 (33.3%) 388 (11.3%)

Heavy lifting n (%) 0 (0.0%) 4 (0.5%) 11 (1.0%) 12 (1.0%) 11 (5.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 38 (1.1%)

Has the patient ever 
received treatments 
for venous leg 
disorders?

N 87 789 1084 1193 193 29 29 21 3425

No n (%) 55 (63.2%) 619 (78.5%) 701 (64.7%) 736 (61.7%) 78 (40.4%) 8 (27.6%) 7 (24.1%) 4 (19.0%) 2208 (64.5%)

Yes n (%) 23 (26.4%) 122 (15.5%) 280 (25.8%) 320 (26.8%) 82 (42.5%) 18 (62.1%) 20 (69.0%) 17 (81.0%) 882 (25.8%)

Unknown/not 
determined

n (%) 9 (10.3%) 48 (6.1%) 103 (9.5%) 137 (11.5%) 33 (17.1%) 3 (10.3%) 2 (6.9%) 0 (0.0%) 335 (9.8%)

Oral N 23 122 280 320 82 18 20 17 882

No n (%) 3 (13.0%) 37 (30.3%) 54 (19.3%) 47 (14.7%) 10 (12.2%) 0 (0.0%) 0 (0.0%) 1 (5.9%) 152 (17.2%)

Yes n (%) 20 (87.0%) 85 (69.7%) 226 (80.7%) 273 (85.3%) 72 (87.8%) 18 (100.0%) 20 (100.0%) 16 (94.1%) 730 (82.8%)
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65.2% stockings). The proportion who had received previous 
treatment ranged from 26.4% of C0 patients to 81.0% of 
C6 patients. Only 2.5% of patients had previously had a 
procedure/surgery for venous disease. 

CEAP clinical classification
Following a clinical examination of the lower legs by the 
physician, 2.5% of subjects were classed as C0, 23% were 
C1 (telangiectasies or reticular veins), 31.6% were C2 (varicose 
veins), 34.8% were C3 (edema), and 7.9% were C4-C6 (skin 
and subcutaneous tissue changes and/or healed or active 
ulcers) (Figure 1). At baseline, the mean number of symptoms 
across CEAP classes was 5.5 ± 1.8. Across CEAP classes C0 
to C3, symptoms were more likely to be experienced after 
prolonged standing or at the end of the day (reported by 
27% and 37% of patients). However, in classes C4 and 
above, symptoms were more likely to be reported all the time 
(reported by 22% [C4a] to 71% [C6] of patients).

Lifestyle advice and conservative treatments prescribed
At V0, 95.4% of patients received lifestyle advice. This 
included recommendations to exercise regularly and lose 

weight if necessary, avoid periods of prolonged standing 
or sitting, wear comfortable footwear, improve venous return 
by leg elevation, regular leg movement, and massage, and 
also addressed the importance of skin hygiene. The majority 
of patients were prescribed a conservative treatment that 
included a VAD (98.9%). Among the VADs, MPFF was the 
most widely prescribed agent (75.7%); other VADs included 
diosmin (21.5%), ruscus extract (1.2%), and proanthocyanidins 
(1.1%). Analgesics, either oral or topical, were prescribed 
in 44.5% of patients. Conservative treatments prescribed at 
V0 were: oral VAD alone (31.7%), oral VAD and analgesic 
(16.0%), oral VAD and compression (12.9%), oral VAD and 
compression and topical treatment and analgesic (11.7%), 
oral VAD and compression and analgesic (8.8%), oral VAD 
and topical treatment and analgesic (6.5%), oral VAD and 
topical treatment (6.1%), oral VAD and compression and 
topical treatment (4.1%), other treatment (1.6%), topical 
treatment alone (0.3%), compression alone (0.1%), and 
analgesics alone (0.1%) (Table III).

At week 4, adherence to lifestyle advice was 97.3%. Among the 
patients prescribed conservative treatment, 97.7% of patients 

C0 
N=87

C1 
N=789

C2 
N=1084

C3 
N=1193

C4a 
N=193

C4b 
N=29

C5 
N=29

C6 
N=21

All 
N=3425

If yes, Type N 20 85 226 273 72 18 20 16 730

VAD n (%) 8 (40.0%) 55 (64.7%) 151 (66.8%) 182 (66.7%) 61 (84.7%) 14 (77.8%) 18 (90.0%) 14 (87.5%) 503 (68.9%)

Analgesic n (%) 10 (50.0%) 32 (37.6%) 117 (51.8%) 139 (50.9%) 39 (54.2%) 11 (61.1%) 13 (65.0%) 7 (43.8%) 368 (50.4%)

Other n (%) 8 (40.0%) 12 (14.1%) 8 (3.5%) 12 (4.4%) 5 (6.9%) 0 (0.0%) 4 (20.0%) 3 (18.8%) 52 (7.1%)

Topical N 23 122 280 320 82 18 20 17 882

No n (%) 18 (78.3%) 57 (46.7%) 119 (42.5%) 147 (45.9%) 28 (34.1%) 3 (16.7%) 3 (15.0%) 2 (11.8%) 377 (42.7%)

Yes n (%) 5 (21.7%) 65 (53.3%) 161 (57.5%) 173 (54.1%) 54 (65.9%) 15 (83.3%) 17 (85.0%) 15 (88.2%) 505 (57.3%)

Has the patient 
ever received 
compression 
therapy?

N 23 122 280 320 82 18 20 17 882

No n (%) 21 (91.3%) 112 (91.8%) 211 (75.4%) 265 (82.8%) 54 (65.9%) 14 (77.8%) 9 (45.0%) 9 (52.9%) 695 (78.8%)

Yes n (%) 2 (8.7%) 10 (8.2%) 69 (24.6%) 55 (17.2%) 28 (34.1%) 4 (22.2%) 11 (55.0%) 8 (47.1%) 187 (21.2%)

Has the patient ever 
had a procedure/
surgery for venous 
disease?

N 87 789 1084 1193 193 29 29 21 3425

No n (%) 85 (97.7%) 771 (97.7%) 1060 (97.8%) 1172 (98.2%) 185 (95.9%) 27 (93.1%) 22 (75.9%) 19 (90.5%) 3341 (97.5%)

Yes n (%) 2 (2.3%) 18 (2.3%) 24 (2.2%) 21 (1.8%) 8 (4.1%) 2 (6.9%) 7 (24.1%) 2 (9.5%) 84 (2.5%)

Table II. Patient demographics and baseline characteristics according to Clinical, Etiological, Anatomical, Pathophysiological 
(CEAP) class.

CEAP, Clinical, Etiological, Anatomical, Pathophysiological classification; CVD, chronic venous disease; VAD, venoactive drug.
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were described as adherent to VAD and 85% to compression 
therapy. The main reasons for nonadherence to compression 
were described as discomfort (55.2%), skin irritation (33.3%), 
and sweating (32.2%). 

Patient-reported outcomes
Global symptom intensity assessed with Visual Analog Scale
At V0, mean VAS global symptom intensity across the CEAP 
classes was 5.2 overall, but ranged from 4.2 to 7.7, increasing 
in intensity with CEAP class. Following 4 weeks of conservative 
treatment, mean overall score was 2.6 and had decreased 
significantly in each CEAP class (P<0.001).

VAD-based treatments led to significant reductions in global 
symptom intensity at week 4. For VAD treatment alone, VAS 
scores decreased from 4.6 ± 2.1 at V0 to 2.2 ± 1.5 at V2 
(P<0.01) (Figure 2). Statistically significant reductions in 
symptom intensity were also observed when VAD treatment 
was combined with compression therapy or topical treatment, 
with slightly greater reductions in intensity for MPFF versus other 
VAD combinations (Figure 2). When analyzed individually, the 
greatest reductions in intensity were observed for the symptoms 
of pain, heaviness, cramps, and swelling with reductions in 
intensity of 46% to 57% (Figure 3). Reductions were slightly 
less (27%-39%), but still significant for the symptoms of 
paresthesia, itching, and burning (Figure 3). These reductions 
in symptom intensity were achieved whether treatment was 
with VAD alone or combined with compression or topical 
therapy. For all symptoms, a slightly greater reduction in 

intensity was observed with MPFF compared with all VADs 
combined (Figure 3).

Global symptom improvement assessed with Patient Global 
Impression of Change
For all patients combined, regardless of conservative treatment 
prescribed, improvement was already noted in 92.8% of 
patients at V1 (week 2) and had increased to 97.8% by V2 
(week 4); only 6.8% and 2.1% of patients reported no change 
at V1 and V2, respectively. Improvement was noted for 98.6% 
of patients at the optional 8-week follow-up visit (V3).
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Figure 2. Mean global symptom intensity score at week 4 
(light colors) vs week 0 (dark colors).

Abbreviations: VAD, venoactive drug, VAS, Visual Analog Scale.

Figure 3. Mean individual symptom intensity score at week 4.

Abbreviations: MPFF, micronized purified flavonoid fraction; 
VAD, venoactive drug, VAS, Visual Analog Scale.

Table III. Conservative treatments for chronic venous disease 
prescribed at baseline.

Conservative treatment Proportion of patients

Oral VAD monotherapy 31.7%

Oral VAD + analgesic 16.0%

Oral VAD + compression 12.9%

Oral VAD + compression + topical + analgesic 11.7%

Oral VAD + compression + analgesic 8.8%

Oral VAD + topical + analgesic 6.5%

Oral VAD + topical 6.1%

Oral VAD + compression + topical 4.1%

Topical monotherapy 0.3%

Compression monotherapy 0.1%

Analgesic monotherapy 0.1%

Other 1.6%

VAD, venoactive drug
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Similar results were observed for VAD treatment, either alone 
or in combination with other conservative therapies. Across 
all CEAP classes, the symptoms improved the most by 
conservative therapy were pain (improved in 88.6% patients), 
heaviness (69.3%), cramps (52.1%), and sensation of swelling 
(38.4%). At baseline, the mean number of symptoms across 
CEAP classes was 5.5 ± 1.8. At visit V2, this had decreased to 
3.8 ± 2.0 (P<0.001). Improvements in these symptoms were 
observed within a mean of 8.4 ± 2.8 days.

Quality of life assessed with 14-item ChronIc Venous 
Insufficiency Questionnaire
Conservative treatment was also associated with a significant 
improvement in patients’ QOL after only 4 weeks, assessed 
using CIVIQ-14 (14-item ChronIc Venous Insufficiency 
Questionnaire). This was observed across all 3 CIVIQ-14 
dimensions (pain, physical and psychological) (P<0.001), 
in the overall population and in the patients who received 
treatment with VAD, either alone or in combination with 
compression or topical therapy (Figure 4).

Patient and physician satisfaction with treatment prescribed
Overall, 87.8% of the subjects and 89.6% of physicians 
were satisfied or very satisfied with the treatment prescribed. 
The proportions of patients and physicians satisfied or very 
satisfied with VAD treatment alone were 89.2% and 92.6%, 
respectively. Rates of patient satisfaction were similar when 
VAD was combined with compression (88.9% satisfied or very 
satisfied). High rates of satisfaction were observed whether 
VAD treatment, including MPFF, was prescribed alone or in 
combination with other conservative therapy.

Safety and tolerability
No adverse events were reported.

Discussion
The results of this observational research describe the patterns 
of CEAP classification of patients presenting with CVD and 
how they are managed in routine Moroccan clinical practice. 
In agreement with findings from other large, international, 
observational studies, including the VEIN Consult1 and VEIN 
ACT (Chronic VEnous dIsorders maNagement and evaluAtion 
of Chronic venous disease treatment effecTiveness) programs,7 
the majority of patients (75%) were already classed with a 
CEAP grade of C2 or higher, despite three-quarters of them 
never having received a treatment for CVD. In VEIN STEP, 
patients were enrolled by general practitioners. The fact that 
patients were presenting for treatment only at these later 
CEAP stages suggests that venous disorders are not being 
recognized or considered serious enough for treatment in their 
early stages, and therefore not referred to specialists, and/or 
that patients do not consult until visible signs are present.
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Figure 4. CIVIQ-14 assessed patient quality of life at week 4.

Abbreviations: CIVIQ-14, 14-item ChronIc Venous Insufficiency 
Questionnaire; VAD, venoactive drug.

Figure 5. Venous clinical severity score at week 4.

Abbreviations: VCSS, Venous Clinical Severity Score.

Physician-assessed CVD severity
Physician-assessed VCSS data at V0 and V2 were available 
for approximately two-thirds of patients (67.3% at V0 and 
64.9% at V2). There was a strong association between 
the severity of CVD measured by the VCSS and the CEAP 
clinical classification, with baseline scores ranging from 3.2 ± 
3.0 for C1 to 16.8 ± 3.6 for C6. The only exception was for 
patients in the C0 class in whom baseline VCSS score was  
6.2 ± 6.0, which was similar to the score for C3 patients  
(6.0 ± 2.7). Nevertheless, regardless of CEAP clinical class 
at V0, conservative treatment led to a significant decrease in 
CVD severity at V2 (week 4) (P<0.001) (Figure 5).
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As in most CVD observational studies of this type, there was a 
greater proportion of women than men overall. However, when 
analyzed by CEAP class, the female majority was apparent in 
CEAP C1, sex distribution was approximately equal in C2 and 
C3, but thereafter in C4-C6, there was a greater prevalence 
in men than women. A greater predominance of trophic 
changes in men has also been observed in other studies.24 

Current guidelines recognize the importance of VADs as part 
of conservative treatment for CVD.14 This was reflected in the 
treatments received with almost all patients (98.9%) being 
prescribed a VAD, alone or in combination with compression 
and topical treatment, as part of their conservative treatment. 
MPFF made up the largest proportion of VAD treatment (75.7%), 
and while it shares some of its benefits on CVD symptoms with 
other VADs, it is the only agent in the class to also receive an 
A grade recommendation for improvements in skin changes 
and QOL.14 VAD treatments including MPFF were associated 
with a high level of adherence with 97.7% of patients taking 
their medication as prescribed. Compression therapy using 
bandaging or graduated compression hosiery is an integral 
part of the management of CVD, but poor adherence to 
compression is well documented in the literature.7,25,26 In the 
VEIN ACT program, 65.2% of patients were adherent to the 
required duration of therapy for VADs, but only 29.1% wore 
their compression therapy as prescribed,7 with patients often 
citing discomfort as the main reason for nonadherence. Even 
when there is a strong indication for compression therapy, 
such as patients with venous leg ulcers, complete adherence 
has been reported to be as low as 40%.27 In the current 
report, compression adherence was lower than for VAD, but 
still higher than in other studies with a rate of 85% at 4 weeks.

Conservative treatment, whether it comprised VAD alone or in 
combination with compression or topical therapy, was effective 
at reducing the global intensity of CVD symptoms across all 
CEAP classes after only 4 weeks of treatment, with VAS scores 
approximately halved compared with baseline. Significant 
reductions in symptom intensity were also observed when 
the CVD symptoms were considered individually. Whereas 
reductions were greatest for the symptoms of pain, heaviness, 
cramps, and swelling (in the region of 46%-57%), important 
reductions in intensity for paresthesia, itching, and burning 
were also observed (in the region of 27%-39%). All of these 
symptoms can be present from the outset, before any clinical 
signs of the disease are evident. Previous data have shown 
that QOL can be affected by even “mild-” or “moderate- 
intensity” CVD symptoms,28 further highlighting the importance 
of an early CVD diagnosis. The current study assessed QOL 
via CIVIQ-14, a validated international scale specific to 

CVD. At 4 weeks, conservative treatment had resulted in a 
significant improvement in the CIVIQ-14 Global Index Score 
(which includes physical, psychological, and social functioning 
components of QOL) whether VADs were prescribed alone or 
in combination with other conservative treatments.

The self-reported PGIC measure, which reflects a patient’s 
belief about the efficacy of treatment, was performed at 2 
and 4 weeks. It requires patients to calculate the difference 
between their current and previous health state based on a 
Likert scale. Patients experienced the benefits of conservative 
treatment rapidly with 92.7% already reporting they were 
improved at 2 weeks, and almost all patients noting a change 
for the better at 4 weeks (97.8%). The benefits of treatment 
were also reflected in the secondary end point of patient and 
physician satisfaction, with around 90% reporting they were 
satisfied or very satisfied with treatment at 4 weeks, regardless 
of whether VAD was administered alone or in combination 
with compression or topical therapy.

To supplement the patient-reported outcome data, the effects 
of treatment were also assessed by physicians using the 
VCSS. The VCSS was designed to complement the CEAP 
classification by providing a method for physicians to assess 
changes over time and in response to an intervention and 
thereby provide a standard clinical language to report and 
compare differing approaches to CVD management.23 As 
expected, baseline VCSS was mostly correlated with baseline 
CEAP class. The exception was for patients classified as 
C0, who had a similar mean VCSS score to C3 patients. A 
potential explanation is that a proportion of C0 patients may 
be suffering from valvular incompetence at the microvascular 
level, which while not sufficient to cause visible venous signs 
can nevertheless trigger the release of inflammatory mediators 
and stimulate nociceptive fibers.29,30 Significant reductions in 
VCSS were observed for patients in each CEAP class after 4 
weeks of conservative treatment.

The results from VEIN STEP confirm that conservative therapy, 
which mainly comprised VAD, was effective at reducing the 
intensity of CVD symptoms and improving patient QOL at all 
stages of the disease. Nevertheless, there are a number of 
advantages to early diagnosis and treatment. First, lifestyle 
changes and avoidance measures can be introduced, for 
example by reducing excess body mass, implementing 
exercise routines, and raising the legs at rest. Second, 
appropriate management of patients with early stage venous 
disease can relieve symptoms and improve QOL, which can 
already be seriously affected even in patients in low CEAP 
classes.20,31 Third, by targeting the causes of CVD, namely 
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inflammation and retrograde venous flow, early treatment can 
help limit the number of patients who progress to more severe 
CVD stages and avoid the need for expensive and invasive 
treatment. This not only improves the QOL of patients, but will 
also provide economic advantages for a disease that has 
significant costs, particularly in its later stages.14 

This observational study is potentially limited by the possibility 
of sample bias, incomplete survey response data, as well 
as the inaccuracy of self-reported behavior. To minimize 
variability and ensure results were representative of the 
general Moroccan population with CVD, efforts were taken 
to recruit as wide a range of participants as possible from 
practices distributed throughout the country in both urban and 
rural areas and from a variety of practice types.

The results of this observational research capture important 
large-scale data on the management of patients with CVD 
in routine Moroccan clinical practice, a country for which 
there is a sparsity of data on the management of CVD. VEIN 
STEP is an international program, and the results for Morocco 
will soon be complemented by those from other countries to 
provide an up-to-date overview of treatment practices and 

their efficacy across the globe. It is hoped that enhanced 
awareness among physicians will result in more patients 
receiving effective treatment earlier in the course of CVD to 
alleviate symptoms and delay or prevent disease progression 
and the development of severe complications.

Conclusions
VEIN STEP provides large-scale data from a real-life setting on 
the current management of CVD with conservative treatments. 
Results from Morocco reinforce that treatment with VADs and in 
particular MPFF, is associated with improvements in symptom 
intensity and QOL at all stages of the disease.
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