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 Chronic venous insuffi ciency – a 
review of pathophysiology, diagnosis, 
and treatment    

   Summary 
 Chronic venous disease is a common disorder associated with a variety of symptoms 
in later disease stages but also with complications such as venous leg ulcer. This, in 
turn, has substantial socioeconomic effects and significantly impacts patients’ qua-
lity of life. While there are a number of diagnostic procedures available, color-flow 
duplex ultrasound has become the gold standard. As regards therapeutic options, 
major advances have been made in recent decades. Today, there are alternatives to 
saphenofemoral ligation and stripping of the great saphenous vein, including en-
dovenous thermal ablation techniques. However, treatment selection continues to 
depend on many factors such as individual anatomical circumstances and disease 
stage. The following article provides an overview of the anatomy and pathophysio-
logy as well as current diagnostic and therapeutic standards.              

  Introduction 

 Though initially asymptomatic, chronic venous disease is a common disorder that 
can be associated with a variety of symptoms. Classes C3 and above (according 
to the CEAP classifi cation) are designated as chronic venous insuffi ciency (CVI) 
(see clinical features and classifi cation), which – by defi nition – is associated with 
clinical symptoms. 

 The high prevalence of chronic venous disease has signifi cant socioeconomic 
impact, especially due to the treatment-related cost of the – occasionally – irrever-
sible sequelae caused or promoted by the condition, including venous leg ulcers. In 
addition, the effects of CVI on patients’ quality of life should not be underestima-
ted, particularly in advanced disease stages  [  1  ] .  

  Epidemiology and risk factors 

 The reported prevalence of chronic venous disease and CVI shows great variabili-
ty, depending on the study population, classifi cation, and methodology. Overall, 
however, varicose veins with or without edema (CEAP stage C2–C3) are found in 
about 25 % of the population; trophic skin changes including leg ulcers (C4–C6), 
in up to 5 %  [  2  ] . 

 CEAP classes C3 and above are designa-
ted as chronic venous insufficiency 

(CVI). 
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 The most important risk factors for developing chronic venous disease include 
advanced age  [  3  ] , obesity, and a positive family history  [  4, 5  ] . 

 While chronic venous disease appears to occur somewhat more frequently in 
women  [  3, 6, 7  ] , there are also studies that failed to show any signifi cant difference 
in the prevalence between women and men  [  8  ] . Nevertheless, pregnancy signifi -
cantly increases a woman’s risk of developing chronic venous disease  [  3  ] .  

  Anatomy 

 In order to provide a better understanding of chronic venous disease, the following 
is a brief recap of the anatomy of leg veins. A distinction is made between the su-
perfi cial and deep venous systems. While the superfi cial leg veins run between the 
dermis and the muscle fascia, the deep veins are located below the muscle fascia; 
the two systems are linked by perforating veins that pass through the muscle fascia. 
Superfi cial veins include the great and lesser saphenous veins as well as the anterior, 
posterior, and superfi cial accessory saphenous veins. Unless otherwise specifi ed, 
chronic venous disease or CVI usually refers to the superfi cial venous system. Deep 
veins include the femoral vein, the common femoral vein, the deep femoral vein, 
the popliteal vein as well as the anterior and posterior tibial veins and the fi bular 
veins. The majority – roughly 85 % – of the total volume is transported by the deep 
venous system  [  9–11  ] . 

  Trunk incompetence  refers to refl ux in the great and lesser saphenous veins. 
 Tributary varicosis  designates incompetence of individual side branches of the sa-
phenous veins, while refl ux in veins connecting the deep and superfi cial systems is 
called  perforator incompetence . Refl ux in the deep venous system – frequently as 
a consequence of thrombosis  [  12  ]  – is referred to as  deep vein incompetence   [  13  ] .  

  Pathophysiology 

 The pathogenesis of chronic venous disease is not yet fully understood. In the 
CEAP classifi cation, the pathogenesis is divided into “refl ux”, “obstruction”, or a 
combination thereof. 

 Although venous refl ux is based on several mechanisms, the main players are 
venous valve incompetence, infl ammation of the vessel wall, hemodynamic factors 
as well as venous hypertension. These mechanisms can be further aggravated by 
dysfunctional pump mechanisms (muscle pump, vascular pump), for instance, in 
immobile patients or those with stiff joints. Whether the infl ammatory changes in 
the vessel wall and venous valves precede the venous incompetence or whether they 
are a consequence thereof has not yet been conclusively elucidated  [  14  ] . Changes in 
shear stress play a key role in the development of vessel wall infl ammation. There is 
evidence that normal shear stress promotes antiinfl ammatory effects, whereas low 
shear stress or other hemodynamic changes – especially refl ux – lead to increased 
release of proinfl ammatory messengers  [  15–18  ] . 

 Venous hypertension and the aforementioned hemodynamic changes are as-
sociated with the release of vasoactive substances from the endothelium, and give 
rise to the expression of adhesion molecules (E-selectin, ICAM-1), chemokines, 
and infl ammatory mediators as well as damage to the endothelial glycocalyx. The 
glycocalyx, in turn, plays a very pivotal role in shear stress transmission  [  19  ] , and 
may also prevent leukocyte adhesion  [  20, 21  ] . By contrast, increased ICAM-1 ex-
pression results in increased leukocyte adhesion, followed by a local infl ammatory 
response  [  14, 22, 23  ] . The infi ltration of venous valves and vessel walls by monocy-
tes and macrophages is likewise associated with ICAM-1  [  24  ] . In addition, studies 

 Varicose veins with or without edema 
(CEAP stage C2–C3) are found in about 

25 % of the population; trophic skin 
changes including leg ulcers, in up to 

5 % (C4–C6). 
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have shown collagen to be increased in the vessel walls of patients with chronic 
venous disease, whereas the amount of elastin and laminin is lower than usual 
 [  25–27  ] . This state of chronic infl ammation ultimately leads to the clinical picture 
of CVI with lipodermatosclerosis and leg ulcer  [  28, 29  ] . 

 Obstruction, on the other hand, occurs as a result of thrombosis, for example, 
deep leg vein or pelvic vein thrombosis, which may subsequently be associated with 
postthrombotic syndrome  [  12  ] . A combination of venous refl ux and obstruction is 
a common fi nding in patients with venous ulcers  [  30  ] .  

  Clinical features and classification 

  Clinical manifestations and symptoms   

 Patients with CVI frequently complain of ‘heavy legs’ and a tendency for evening 
edema, as well as pruritus, pain or nocturnal leg cramps  [  31  ] . The initial stages 
(C1–C2) of chronic venous disease, on the other hand, are not associated with any 
specifi c symptoms. 

 Initial signs of chronic venous disease frequently include telangiectases (com-
monly known as spider veins) and reticular veins, usually around the ankles (para-
plantar corona phlebectatica). These are considered to be “warning veins”. Telan-
giectases are dilated intradermal veins with a diameter of less than 1 mm, whereas 
reticular veins run subcutaneously and have a diameter of 1–3 mm  [  13  ] . However, 
they do not constitute defi nitive proof of CVI and are primarily a cosmetic problem 
for patients  [  3, 13  ] . 

 The next stage of chronic venous disease (CEAP class C2 [Table  1 ]) refers 
to the development of varicose veins. These are incompetent subcutaneous veins 
with a diameter of more than 3 mm  [  32  ] . If the dysfunction remains untreated, 
their diameter can markedly increase up to a point where the varicose veins can be 
perceived with the naked eye.  

 The presence of leg edema – which is initially spontaneously reversible over-
night but may persist in untreated cases – in combination with varicose veins (class 
C3) defi nes the onset of CVI. Venous hypertension results in erythrocyte extrava-
sation and dermal hemosiderin deposition, thus giving rise to the typical hyperpig-
mentation. Chronic edema may lead to stasis dermatitis, characterized by erythe-
matous, scaly, and sometimes pruritic lesions on the lower legs  [  13  ]  (Figure  1 ). It is 
occasionally mistaken for erysipelas/cellulitis.  

 Continued progression of CVI subsequently results in lipodermatosclerosis, a 
condition caused by chronic infl ammatory processes in the dermis and subcutis. 

 The pathogenesis of chronic venous 
disease is based on venous reflux, ob-

struction, or a combination thereof. In 
this context, venous valve incompeten-
ce, inflammatory changes of the vessel 

wall, hemodynamic factors, and venous 
hypertension play a key role. 

 Patients with CVI frequently complain 
of ‘heavy legs’ and a tendency for eve-

ning edema, as well as pruritus, pain, or 
nocturnal leg cramps. 

 Table 1   C (clinical) classes of the CEAP classification. 

C0 No visible signs of venous disease 

C1 Spider veins, telangiectases or reticular veins (diameter < 3 mm) 

C2 Varicose veins (with a diameter > 3 mm) without clinical signs of CVI 

C3 Varicose veins with edema 

C4 Varicose veins with trophic skin lesions 

C4a Pigmentation, purpura, eczema 

C4b Lipodermatosclerosis, atrophie blanche 

C5 Healed venous ulcer 

C6 Active venous ulcer 
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It is associated with erythema, induration, fi brosis, and – in acute phases – pain. 
Lipodermatosclerosis can be a warning sign of imminent ulceration  [  33  ] .   

  Complications 

 With a prevalence of roughly 0.7 %, venous leg ulcer is a dreaded complication of 
CVI  [  3  ] , the medial malleolus most commonly affected; complete healing of leg 
ulcers frequently requires prolonged wound treatment (Figure  2 ).  

 Acute complications of CVI include thromboembolic events. In rare cases, 
superfi cial thrombophlebitis may develop, presenting as erythematous, tender, 
indurated, and warm cord or nodule  [  34  ] . It can be associated with deep vein 
thrombosis (DVT) in about 18–25 % of patients and with pulmonary embolism in 
about 7 %  [  35, 36  ] . Following deep vein thrombosis, 20–50 % of patients develop 

 Lipodermatosclerosis can be a warning 
sign of imminent ulceration. 

      Figure 1  Massive stasis dermatitis of both lower legs as well as a dilated, incom-
petent accessory saphenous vein on the right thigh. Such a clinical presentation is 
only seen after many years without treatment. 
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postthrombotic syndrome (PTS)  [  37, 38  ] . PTS is characterized by obstruction of 
the deep venous system, which can be associated with venous valve incompetence, 
venous hypertension, and pathological refl ux. Given the complexity of the patho-
genesis and, in particular, the treatment of PTS, we would like to refer the interes-
ted reader to the following review articles  [  12, 39, 40  ] .  

  Classification 

 The most commonly used classifi cation of chronic venous disease is the CEAP 
classifi cation, which includes clinical, etiological, anatomical, and pathophysio-
logical aspects and stages. Generally, only the C-classifi cation (clinical features) 
is used in everyday clinical practice (Table  1 ). Although Widmer’s classifi cation is 
still occasionally used, it refl ects the actual disease stage less accurately and only 
includes CVI (Table  2 ).   

  Diagnosis 

 The diagnosis of chronic venous disease is based on history, clinical presentation, 
and diagnostic tests. While duplex ultrasound is currently the gold standard  [  41  ] , 
there is a number of other diagnostic procedures that may be employed in special 
circumstances. 

  Doppler and duplex ultrasound 

 Continuous-wave (CW) Doppler ultrasound using a pencil probe is a method 
that allows for exploratory and inexpensive examination of the leg veins. Here, 

 Today, the CEAP classification is the in-
ternationally accepted standard classifi-

cation of chronic venous disease. 

      Figure 2  Venous leg ulcer on the right ankle with lipodermatosclerosis and astea-
totic eczema of the surrounding skin. 

 Table 2   Widmer’s classification. 

Stage 1 Reversible edema, corona phlebectatica, perimalleolar reticular veins 

Stage 2 Persistent edema, hemosiderosis and purpura on the lower leg, 
lipodermatosclerosis, atrophie blanche, stasis dermatitis 

Stage 3 Leg ulcer 

Stage 3a Healed leg ulcer 

Stage 3b Active leg ulcer 



CME Article  

543© 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

acoustic signals are used to render venous blood fl ow. Using this technique, in-
competence of the great saphenous vein can be identifi ed relatively well. However, 
the diagnostic accuracy diminishes in case of incompetence of the lesser saphen-
ous vein or the deep venous system, the reason being that – due to anatomical 
variations and examiner-dependent differences – it is diffi cult to assign a given 
refl ux to a specifi c vessel without imaging  [  42  ] . CW Doppler ultrasound can, 
however, be employed as a screening test for chronic venous disease. In addition, 
it is useful in assessing the arterial blood supply by determining the ABI (ank-
le-brachial index). 

 Color-fl ow duplex ultrasound, on the other hand, provides a noninvasive and 
comparatively simple method for morphological and functional assessment of the 
venous system. Thromboembolic events in the leg veins can be diagnosed with a 
high degree of accuracy by compressing the veins with the ultrasound probe  [  43  ] . 
Exact measurement of the refl ux times of incompetent veins is also possible; a vein 
is considered to be incompetent if the refl ux time is greater than 0.5–1 s, depending 
on the vein segment examined. For superfi cial veins, the corresponding fi gure is 
> 0.5 s  [  44  ] . 

 Duplex ultrasound has its diagnostic limitations in the assessment of pelvic 
veins. Deep veins in the lower leg, too, are sometimes impossible to defi nitively 
evaluate due to patients’ individual anatomical constitution.  

  Phlebography 

 Phlebography is an X-ray imaging technique that involves the use of a contrast 
medium to study the leg veins  [  45  ] . Today, it is hardly ever employed as duplex ul-
trasound has at least the same diagnostic accuracy  [  46  ] . In special circumstances, 
however, phlebography may still provide helpful information.   

  Plethysmography 

 There are various forms of plethysmography, including photoplethysmography 
(also called: light refl ection rheography), air plethysmography, and venous occlu-
sion plethysmography. Photoplethysmography is based on the measurement of the 
amount of infrared light refl ected by hemoglobin in order to determine the venous 
fi lling time of the subcutaneous venous plexus  [  47  ] . Venous occlusion plethysmo-
graphy involves the interruption of venous drainage by placing a cuff around the 
upper leg. Lower-leg circumference is then assessed using a strain gauge, thus pro-
viding information about venous capacity and venous drainage  [  48  ] . In air plethys-
mography, a cuff with air chambers is placed around the patient’s lower leg, which 
enables the measurement of volume changes  [  49  ] . This method is hardly used in 
German-speaking countries. 

 Plethysmographic methods can be employed in cases where hemodynamically 
relevant parameters such as ejection fraction or pump performance are involved. 
They are not suitable for the diagnosis of venous refl ux as they are inferior to co-
lor-fl ow duplex ultrasound in terms of accurate detection and reproducibility  [  50  ] . 

  Phlebodynamometry 

 Phlebodynamometry refers to the intravascular measurement of peripheral venous 
pressure. Given its invasiveness, this method is employed only rarely today, mainly 
to establish the indication for surgery in the context of postthrombotic syndrome 
or deep vein incompetence  [  51  ] .  

 Color-flow duplex ultrasound is 
currently the gold standard in the 

diagnosis of chronic venous disease. 
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  Other methods 

 Although other diagnostic methods such as CT and MRI are suitable for leg vein 
imaging  [  52  ] , their value in routine clinical practice is limited. They are, however, 
important methods in the diagnostic workup of conditions involving the pelvic 
veins, for example, following pelvic vein thrombosis.   

  Treatment 

 There is a wide range of options – both conservative and invasive – for the treat-
ment of chronic venous disease. The goal of every form of treatment is the impro-
vement of symptoms, the prevention of sequelae and complications of CVI, and the 
promotion of ulcer healing.  

  Conservative treatment options 

 Conservative treatment of chronic venous disease primarily consists of compres-
sion therapy and supportive measures such as physical therapy, manual lymphatic 
drainage, and the use of phlebotonics.  Medical compression therapy  is the basis 
of any treatment of chronic venous disease. It is relatively easy to use, noninvasive, 
and counteracts the primary pathophysiological mechanism of chronic venous di-
sease – venous refl ux and hypertension – by mechanical venous compression and 
improving muscle pump function. Compression therapy is particularly important 
in the treatment of leg ulcers  [  53, 54  ] ; in early-stage CVI, it can play a pivotal role 
in greatly relieving symptoms such as the tendency for edema and the feeling of 
heaviness in the legs  [  55  ] . 

 There are various options to achieve the desired compression, the most com-
mon being compression stockings  [  56  ]  and compression bandages. Compression 
bandages are predominantly employed in the treatment of leg ulcers and in the 
acute decongestion phase of chronic leg edema. Medical compression stockings 
are available in different compression classes, lengths, knitting methods, and de-
signs (including models especially designed for leg ulcer treatment). There are also 
various compression bandage systems. It is as yet unclear whether multi-layer com-
pression systems lead to faster ulcer healing than single-layer systems. While some 
studies have shown single-layer and multi-layer systems to be equivalent  [  57, 58  ] , 
others have found ulcers to heal more rapidly using multi-layer systems  [  59, 60  ] . It 
is essential that patients be familiar with how to properly use the system they are 
prescribed  [  57  ] . 

 Long-term compression therapy following ulcer healing markedly contributes 
to a lower recurrence rate, especially in combination with surgical treatment of the 
underlying venous insuffi ciency  [  61  ] . 

 Although compression therapy ranks among the most important therapeutic 
measures in patients with venous leg ulcers, up to one-third of individuals affected 
are not prescribed adequate compression  [  62  ] . 

 Supplementary measures such as  physical therapy, manual lymphatic draina-
ge,  and  phlebotonics  are able to improve CVI symptoms and promote ulcer hea-
ling. However, they are no substitute for compression therapy or surgery. Physical 
therapy can help improve muscle pump function and ankle mobility  [  63  ] , while 
manual lymphatic drainage with subsequent compression bandaging can be used 
to reduce chronic leg edema  [  64  ] . 

 Especially in immobile venous leg ulcer patients, decongestion may also be 
achieved by intermittent pneumatic compression (IPC). The latter, however, can 

 The goal of every form of treatment is 
the improvement of symptoms, the pre-

vention of sequelae and complications of 
CVI, and the promotion of ulcer healing. 

  Medical compression therapy  is the 
basis of any treatment of chronic 

venous disease. 
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replace neither compression nor manual lymphatic drainage. Moreover, it remains 
unclear whether IPC does actually result in more rapid ulcer healing  [  65, 66  ] . Sym-
ptomatic treatment may also include phlebotonics, which may have positive effects 
on symptoms such as leg cramps, paresthesias, or  restless legs . Flavonoids in par-
ticular may also help reduce the tendency for edema. Thus, phlebotonics can be 
prescribed for symptom relief but they have no effects on the underlying disease 
 [  67–69  ] .  

  Sclerotherapy 

 Sclerotherapy involves the injection of a liquid into the incompetent vein, which 
gives rise to an infl ammatory response in the endothelium of the vessel wall, subse-
quently resulting in localized thrombosis. In Germany, the only substance appro-
ved for this indication is polidocanol (trade name: Aethoxysklerol, manufacturer: 
Kreussler, Chemische Fabrik Kreussler & Co GmbH, Wiesbaden). Depending on 
the size of the vein, it is injected as either liquid or foam; polidocanol is available in 
various concentrations  [  70, 71  ] . 

 The advantages of sclerotherapy include that it is easy to carry out and that 
treatment may be repeated without restriction; it is generally associated with min-
or side effects and a comparatively short downtime  [  72  ] . Sclerotherapy is a good 
alternative in elderly multimorbid patients or individuals who decline surgical and 
endovenous procedures. Although post-sclerotherapy compression is usually carri-
ed out for a few days to a few weeks  [  73  ] , one study failed to fi nd any differences in 
outcome between patients treated with and those without compression  [  74  ] . 

 The most common side effects include hyperpigmentation, telangiectatic mat-
ting, and transient pain associated with indurations in the area treated. In very 
rare cases, complications such as deep vein thrombosis or skin necrosis can occur 
 [  75, 76  ] . Neurological complications have also been described, for example, stroke 
in patients with patent foramen ovale, which is an absolute contraindication for 
sclerotherapy  [  77, 78  ] . 

 While sclerotherapy may be used for trunk incompetence, it does show high 
recurrence rates after fi ve years  [  79  ] . It is therefore advisable to treat the saphenous 
veins with surgical or endovenous procedures. Sole sclerotherapy, on the other 
hand, may exhibit good long-term results in the treatment of isolated tributary or 
perforator incompetence as well as in recurrent varicose veins  [  80, 81  ] . In addition, 
sclerotherapy may also be successfully employed in the treatment of venous mal-
formations  [  82  ]  (Figures  3  and  4 ).    

  Surgical procedures 

   The goal of surgical and endovenous procedures in the treatment of chronic venous 
disease is to remove or obliterate incompetent veins or to isolate the refl ux source 
from the rest of the vascular system. Compared to conservative measures, these 
procedures lead to a signifi cant decrease in symptoms and to an improvement in 
patients’ quality of life  [  83  ] . Similar to compression and sclerotherapy, surgical 
and endovenous techniques are meant to prevent sequelae and to reduce the risk of 
superfi cial thrombophlebitis. 

 The fi rst variants of  classic saphenofemoral ligation and stripping  were intro-
duced as early as the beginning of the 20 th  century, and for many years continued 
to be the surgical standard treatment for chronic venous disease  [  84  ] . Here, the 
great saphenous is ligated and dissected from the femoral vein, followed by the re-
moval of tributaries. Following the insertion of a wire, the great saphenous vein is 

 The goal of surgical and endovenous pro-
cedures in the treatment of chronic venous 

disease is to remove or obliterate incom-
petent veins or to isolate the reflux source 

from the rest of the vascular system. 
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pulled out. The lesser saphenous vein is dissected from the popliteal vein, with the 
ligation frequently placed close to the junction  [  85  ] . Today, invagination stripping 
with tumescent anesthesia is frequently used, which is less traumatic and causes 
less bleeding than the “classic“ method  [  86  ] . 

 High ligation without stripping is sometimes performed to preserve the sa-
phenous vein but this procedure shows much higher recurrence rates than saphen-
ofemoral ligation with stripping  [  87  ] . 

 The  CHIVA method  is a surgical procedure that aims to alter the hemodyna-
mic conditions of the venous system in the legs so that volume-loaded vein segments 
are relieved by selectively dissecting incompetent tributaries. Dilations regress  [  88  ]  
and the saphenous veins may be preserved. This is in part achieved by ligating 
venovenous shunts and pathological recirculating circuits. Given the complexity 
of this method, we would like to refer our readers to the following review articles 
 [  89, 90  ] . Some authors ascribe a somewhat greater effi cacy and patient satisfaction 
to this method than to classic saphenofemoral ligation and stripping. However, 
larger studies are needed for a conclusive assessment, especially with respect to 
effi cacy and recurrence rates compared to the classic method  [  90  ] . 

 Another surgical option involves direct epi- or subfascial  ligation of incom-
petent perforators . There is evidence that perforator interruption promotes ulcer 
healing and may reduce recurrence rates. However, given that this method is often 
used in combination with other surgical procedures such as saphenofemoral ligati-
on, no defi nitive conclusions can be drawn about its effects if used alone  [  91, 92  ] . 

      Figure 3  Distinctly visible, incompetent tributary veins and telangiectases prior to 
sclerotherapy. 
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  Phlebectomy  describes the stripping of individual incompetent tributaries 
through small incisions. This procedure is frequently performed on an outpati-
ent basis under local anesthesia but can also be combined with saphenofemoral 
ligation and stripping or endoluminal procedures  [  93, 94  ] .  

  Endovenous thermal and chemical procedures 

 Interventional endoluminal procedures have been around since 1999. Over the 
past ten years, there have been major developments and improvements. The two 
most commonly used endovenous thermal procedures are radiofrequency ablation 
(RFA) and endovenous laser therapy (EVLT). 

 These methods are primarily used for trunk incompetence as they involve the 
endoluminal advancement of a catheter, which is diffi cult or impossible in veins 
that are not straight or even convoluted  [  95  ] . 

 Under ultrasound guidance, the vein is punctured (usually distally) and the 
RFA catheter or EVLT laser fi ber is proximally advanced to the site of venous 
incompetence. This usually means that the great saphenous vein is punctured just 
distal to the knee and the lesser saphenous vein in the mid-lower leg region. Using 
procedure-specifi c safety margins, the catheter/laser fi ber is then advanced up to 
the saphenofemoral respectively saphenopopliteal junction. Tumescent anesthesia 
solution is then injected along the vein, which – apart from its local anesthetic 
effects – protects the surrounding tissue from thermal damage  [  96  ] . The vascular 

 The two most commonly used endo-
venous thermal procedures are radiofre-
quency ablation (RFA) and endovenous 

laser therapy (EVLT). 

      Figure 4  Status post multiple sclerotherapy sessions: mild hyperpigmentation. 
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endothelium is destroyed by the heat released from the tip of the catheter/laser 
fi ber, resulting in venous occlusion. 

 The effectiveness of radiofrequency ablation and laser therapy is about the 
same, however, RFA tends to be associated with fewer side effects and more rapid 
recovery  [  97–99  ] . Given that the corresponding studies compared RFA with lasers 
with shorter wavelengths, this statement may not apply to current laser systems. 
Based on other studies, lasers with longer wavelengths are associated with fewer 
side effects  [  100  ] . With respect to laser fi ber types, a distinction can be made bet-
ween bare tip fi bers and radial systems. They differ in the manner in which light is 
emitted, and may therefore be associated with different outcomes. 

 The side effects of RFA and EVLT include thrombophlebitis, hyperpigmentati-
on, paresthesias, and bruising  [  101  ] . The most signifi cant complication, which can 
always occur in the context of vascular procedures, is deep vein thrombosis, with a 
reported incidence of 0.2–1.3 %  [  102  ] . Here, endovenous heat-induced thrombosis 
(EHIT) in particular must be mentioned as this complication is exclusively asso-
ciated with endovenous thermal procedures. EHIT designates the development of 
a thrombus that extends from the previously occluded vein segment into the deep 
venous system  [  103, 104  ] .  

  Novel procedures 

 Apart from RFA and EVLT, there is also endovenous steam ablation (EVSA) as 
well as newer methods such as venous occlusion using cyanoacrylate adhesive  [  105  ]  
and mechanochemical endovenous ablation (MOCA)  [  106  ] . Given the paucity of 
data with regard to these methods, no unequivocal recommendation can be issued 
at this time. Unlike RFA, EVLT, and EVSA, tumescent anesthesia is no longer 
required, and paresthesias seem to occur less commonly. While endovenous steam 
ablation appears to be associated with similar outcomes after one year as RFA and 
EVLT, here, too, data is still too sketchy  [  107  ] .  

  Comparison of treatment options 

 There is a host of options available for the treatment of chronic venous disease. 
When selecting a therapeutic option, individual anatomical circumstances, under-
lying diseases as well as the patient’s wishes should always be taken into account. 
Only in exceptional cases should patients with more advanced CVI be treated with 
compression therapy alone. However, in combination with surgical or endovenous 
procedures, adequate compression therapy is one of the therapeutic mainstays. 

 Sclerotherapy and phlebectomy are primarily used for isolated tributary or 
perforator incompetence, recurrent varicose veins, as well as in combination with 
other procedures  [  80, 81  ] . 

 In the case of trunk incompetence, classic surgical methods such as saphen-
ofemoral ligation and stripping or the newer endovenous methods should be 
employed. The effi cacy and recurrence rates of endoluminal procedures – espe-
cially those of established methods such as RFA and EVLT – are comparable 
to the postoperative outcome following saphenofemoral ligation and stripping 
 [  97, 101, 108, 109  ] . Although some studies have found classic surgical procedures 
to be more effi cacious, the validity of these studies is limited due to the use of 
older catheter systems.

  The advantages of endoluminal procedures include fewer side effects, the 
possibility of local anesthesia, and a shorter downtime  [  98  ] . Given the great in-
ternational and also regional (within Germany) variability in terms of cost and 

 When selecting a therapeutic option, 
individual anatomical circumstances, 
underlying diseases as well as the pa-
tient’s wishes should always be taken 

into account. 

 The efficacy and recurrence rates of 
endoluminal procedures – especially 

those of established methods such 
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the postoperative outcome following 
saphenofemoral ligation and stripping. 
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reimbursement of RFA and EVLT by health insurers, a fi nal cost assessment can-
not be made, especially in comparison with saphenofemoral ligation and stripping. 
In any case, endoluminal methods tend to be associated with shorter downtimes, 
and the vast majority of procedures can be performed on an outpatient basis  [  110  ] , 
making them a good alternative in suitable patients.  

  Summary 

 Chronic venous disease is a very common condition caused by venous refl ux 
and obstruction. 

    Given that CVI can be associated with considerable complications and seque-
lae, including venous leg ulcer, early diagnosis and adequate treatment are of 
great importance. 

    Symptoms typically include a tendency for edema and a feeling of heaviness in 
the legs, as well as pruritus, pain, and nocturnal cramps. 

   Color-fl ow duplex ultrasound is the gold standard for nearly all diagnostic 
issues related to chronic venous disease. 

    There is a wide range of therapeutic options, including sclerotherapy as well as 
surgical and endovenous procedures. Compression is a fundamental treatment 
principle in all disease stages. Despite great therapeutic advances, there is to 
date no intervention that can defi nitively prevent the recurrence of chronic 
venous disease.      

  References 
  1     Moura   RM  ,   Goncalves   GS  ,   Navarro   TP   et al.  Relationship between quality of life and 

the CEAP clinical classification in chronic venous disease .  Rev Bras Fisioter   2010 ;  14 : 
 99 – 105 .  

  2     Rabe   E  ,   Berboth   G  ,   Pannier   F  .  [Epidemiology of chronic venous diseases] .  Wien Med 
Wochenschr   2016 ;  166 :  260 – 3 .  

  3     Rabe   E  ,   Pannier-Fischer   F  ,   Bromen   K   et al.  Bonner Venenstudie der Deutschen Gesell-
schaft für Phlebologie .  Phlebology   2003 :  1 – 14 .  

  4     Danielsson   G  ,   Eklof   B  ,   Grandinetti   A  ,   Kistner   RL  .  The influence of obesity on chronic 
venous disease .  Vasc Endovascular Surg   2002 ;  36 :  271 – 6 .  

  5     Zoller   B  ,   Ji   J  ,   Sundquist   J  ,   Sundquist   K  .  Family history and risk of hospital treatment for 
varicose veins in Sweden .  Br J Surg   2012 ;  99 :  948 – 53 .  

  6     Jawien   A.    The influence of environmental factors in chronic venous insufficiency .  An-
giology   2003 ;  54  ( Suppl 1 ):  S19 – 31 .  

  7     Criqui   MH  ,   Jamosmos   M  ,   Fronek   A   et al.  Chronic venous disease in an ethnically di-
verse population: the San Diego Population Study .  Am J Epidemiol   2003 ;  158 :  448 – 56 .  

  8     Evans   CJ  ,   Fowkes   FG  ,   Ruckley   CV  ,   Lee   AJ  .  Prevalence of varicose veins and chronic 
venous insufficiency in men and women in the general population: Edinburgh Vein 
Study .  J Epidemiol Community Health   1999 ;  53 :  149 – 53 .  

  9     Gloviczki   P  ,   Comerota   AJ  ,   Dalsing   MC   et al.  The care of patients with varicose veins 
and associated chronic venous diseases: clinical practice guidelines of the Society for 
Vascular Surgery and the American Venous Forum .  J Vasc Surg   2011 ;  53 :  2S – 48S .  

  10     Cavezzi   A  ,   Labropoulos   N  ,   Partsch   H   et al.  Duplex ultrasound investigation of the 
veins in chronic venous disease of the lower limbs – UIP consensus document. Part II. 
Anatomy .  Vasa   2007 ;  36 :  62 – 71 .  

  11     Reich-Schupke   S  ,   Stucker   M  .  Nomenclature of the veins of the lower limbs – current 
standards .  J Dtsch Dermatol Ges   2011 ;  9 :  189 – 94 .  

  12     Rabinovich   A  ,   Kahn   SR  .  The postthrombotic syndrome: current evidence and future 
challenges .  J Thromb Haemost   2017 ;  15 ( 2 ):  230 – 41 .  

  13     Partsch   H.    Varicose veins and chronic venous insufficiency .  Vasa   2009 ;  38 :  293 – 301 .  
  14     Raffetto   JD  ,   Mannello   F  .  Pathophysiology of chronic venous disease .  Int Angiol   2014 ; 

 33 :  212 – 21 .  

 Correspondence to 

 Prof. Tobias Görge MD 
 Department of Dermatology and 
Venereology 
 Wound Healing/Phlebology Division 
 University Hospital Münster 

 Von-Esmarch-Straße 58 
 48149 Münster, Germany 

 E-mail:  tobias.goerge@ukmuenster
.de  



CME Article

550 © 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

  15     Berk   BC  ,   Abe   JI  ,   Min   W   et al.  Endothelial atheroprotective and anti-inflammatory 
mechanisms .  Ann N Y Acad Sci   2001 ;  947 :  93 – 109 ; discussion 09–11.  

  16     Traub   O  ,   Berk   BC  .  Laminar shear stress: mechanisms by which endothelial cells trans-
duce an atheroprotective force .  Arterioscler Thromb Vasc Biol   1998 ;  18 :  677 – 85 .  

  17     Passerini   AG  ,   Milsted   A  ,   Rittgers   SE  .  Shear stress magnitude and directionality modu-
late growth factor gene expression in preconditioned vascular endothelial cells .  J Vasc 
Surg   2003 ;  37 :  182 – 90 .  

  18     Sorescu   GP  ,   Song   H  ,   Tressel   SL   et al.  Bone morphogenic protein 4 produced in endo-
thelial cells by oscillatory shear stress induces monocyte adhesion by stimulating reac-
tive oxygen species production from a nox1-based NADPH oxidase .  Circ Res   2004 ;  95 : 
 773 – 9 .  

  19     Secomb   TW  ,   Hsu   R  ,   Pries   AR  .  Effect of the endothelial surface layer on transmission of 
fluid shear stress to endothelial cells .  Biorheology   2001 ;  38 :  143 – 50 .  

  20     Zhao   Y  ,   Chien   S  ,   Weinbaum   S  .  Dynamic contact forces on leukocyte microvilli and 
their penetration of the endothelial glycocalyx .  Biophys J   2001 ;  80 :  1124 – 40 .  

  21     Mulivor   AW  ,   Lipowsky   HH  .  Role of glycocalyx in leukocyte-endothelial cell adhesion . 
 Am J Physiol Heart Circ Physiol   2002 ;  283 :  H1282 – 91 .  

  22     Takase   S  ,   Bergan   JJ  ,   Schmid-Schonbein   G  .  Expression of adhesion molecules and cy-
tokines on saphenous veins in chronic venous insufficiency .  Ann Vasc Surg   2000 ;  14 : 
 427 – 35 .  

  23     Schmid-Schonbein   GW  ,   Takase   S  ,   Bergan   JJ  .  New advances in the understanding of 
the pathophysiology of chronic venous insufficiency .  Angiology   2001 ;  52  ( Suppl 1 ): 
 S27 – 34 .  

  24     Ono   T  ,   Bergan   JJ  ,   Schmid-Schonbein   GW  ,   Takase   S  .  Monocyte infiltration into venous 
valves .  J Vasc Surg   1998 ;  27 :  158 – 66 .  

  25     Travers   JP  ,   Brookes   CE  ,   Evans   J   et al.  Assessment of wall structure and composition of 
varicose veins with reference to collagen, elastin and smooth muscle content .  Eur J 
Vasc Endovasc Surg   1996 ;  11 :  230 – 7 .  

  26     Porto   LC  ,   Ferreira   MA  ,   Costa   AM  ,   da Silveira   PR  .  Immunolabeling of type IV collagen, 
laminin, and alpha-smooth muscle actin cells in the intima of normal and varicose sa-
phenous veins .  Angiology   1998 ;  49 :  391 – 8 .  

  27     Wali   MA  ,   Eid   RA  .  Changes of elastic and collagen fibers in varicose veins .  Int Angiol  
 2002 ;  21 :  337 – 43 .  

  28     Herouy   Y  ,   May   AE  ,   Pornschlegel   G   et al.  Lipodermatosclerosis is characterized by ele-
vated expression and activation of matrix metalloproteinases: implications for venous 
ulcer formation .  J Invest Dermatol   1998 ;  111 :  822 – 7 .  

  29     Norgauer   J  ,   Hildenbrand   T  ,   Idzko   M   et al.  Elevated expression of extracellular matrix 
metalloproteinase inducer (CD147) and membrane-type matrix metalloproteinases in 
venous leg ulcers .  Br J Dermatol   2002 ;  147 :  1180 – 6 .  

  30     Labropoulos   N  ,   Patel   PJ  ,   Tiongson   JE   et al.  Patterns of venous reflux and obstruction 
in patients with skin damage due to chronic venous disease .  Vasc Endovascular Surg  
 2007 ;  41 :  33 – 40 .  

  31     Eberhardt   RT  ,   Raffetto   JD  .  Chronic venous insufficiency .  Circulation   2014 ;  130 :  333 – 46 .  
  32     Eklof   B  ,   Rutherford   RB  ,   Bergan   JJ   et al.  Revision of the CEAP classification for chronic 

venous disorders: consensus statement .  J Vasc Surg   2004 ;  40 :  1248 – 52 .  
  33     Choonhakarn   C  ,   Chaowattanapanit   S  ,   Julanon   N  .  Lipodermatosclerosis: a clinicopath-

ologic correlation .  Int J Dermatol   2016 ;  55 :  303 – 8 .  
  34     Musil   D  ,   Kaletova   M  ,   Herman   J  .  Risk factors for superficial vein thrombosis in patients 

with primary chronic venous disease .  Vasa   2016 ;  45 :  63 – 6 .  
  35     Decousus   H  ,   Quere   I  ,   Presles   E   et al.  Superficial venous thrombosis and venous throm-

boembolism: a large, prospective epidemiologic study .  Ann Intern Med   2010 ;  152 : 
 218 – 24 .  

  36     Di Minno   MN  ,   Ambrosino   P  ,   Ambrosini   F   et al.  Prevalence of deep vein thrombosis and 
pulmonary embolism in patients with superficial vein thrombosis: a systematic review 
and meta-analysis .  J Thromb Haemost   2016 ;  14 :  964 – 72 .  

  37     Kahn   SR  ,   Shrier   I  ,   Julian   JA   et al.  Determinants and time course of the postthrom-
botic syndrome after acute deep venous thrombosis .  Ann Intern Med   2008 ;  149 : 
 698 – 707 .  



CME Article  

551© 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

  38     Galanaud   JP  ,   Holcroft   CA  ,   Rodger   MA   et al.  Predictors of post-thrombotic syndrome in 
a population with a first deep vein thrombosis and no primary venous insufficiency .  J 
Thromb Haemost   2013 ;  11 :  474 – 80 .  

  39     Reich-Schupke   S  ,   Altmeyer   P  ,   Stucker   M  .  What do we know of post-thrombotic syn-
drome? Current status of post-thrombotic syndrome in adults .  J Dtsch Dermatol Ges  
 2010 ;  8 :  81 – 7 .  

  40     Kahn   SR  ,   Galanaud   JP  ,   Vedantham   S  ,   Ginsberg   JS  .  Guidance for the prevention and 
treatment of the post-thrombotic syndrome .  J Thromb Thrombolysis   2016 ;  41 : 
 144 – 53 .  

  41     Coleridge-Smith   P  ,   Labropoulos   N  ,   Partsch   H   et al.  Duplex ultrasound investigation of 
the veins in chronic venous disease of the lower limbs – UIP consensus document .  Part 
I. Basic principles. Vasa   2007 ;  36 :  53 – 61 .  

  42     McMullin   GM  ,   Coleridge Smith   PD  .  An evaluation of Doppler ultrasound and pho-
toplethysmography in the investigation of venous insufficiency .  Aust N Z J Surg   1992 ; 
 62 :  270 – 5 .  

  43     Goodacre   S  ,   Sampson   F  ,   Thomas   S   et al.  Systematic review and meta-analysis of the 
diagnostic accuracy of ultrasonography for deep vein thrombosis .  BMC Med Imaging  
 2005 ;  5 :  6 .  

  44     Labropoulos   N  ,   Tiongson   J  ,   Pryor   L   et al.  Definition of venous reflux in lower-extremity 
veins .  J Vasc Surg   2003 ;  38 :  793 – 8 .  

  45     Weber   J.    [Quality assurance in phlebography of the extremities] .  Vasa   1999 ;  28 :  216 – 22 .  
  46     Baldt   MM  ,   Bohler   K  ,   Zontsich   T   et al.  Preoperative imaging of lower extremity varicose 

veins: color coded duplex sonography or venography .  J Ultrasound Med   1996 ;  15 : 
 143 – 54 .  

  47     Nicolaides   AN  ,   Miles   C  .  Photoplethysmography in the assessment of venous insuffi-
ciency .  J Vasc Surg   1987 ;  5 :  405 – 12 .  

  48     Janssen   MC  ,   Claassen   JA  ,   van   Asten   WN   et al.  Validation of the supine venous pump 
function test: a new non-invasive tool in the assessment of deep venous insufficiency . 
 Clin Sci (Lond)   1996 ;  91 :  483 – 8 .  

  49     Owens   LV  ,   Farber   MA  ,   Young   ML   et al.  The value of air plethysmography in predicting 
clinical outcome after surgical treatment of chronic venous insufficiency .  J Vasc Surg  
 2000 ;  32 :  961 – 8 .  

  50     van   Bemmelen   PS  ,   van   Ramshorst   B  ,   Eikelboom   BC  .  Photoplethysmography reexam-
ined: lack of correlation with duplex scanning .  Surgery   1992 ;  112 :  544 – 8 .  

  51     Neglen   P  ,   Raju   S  .  Intravascular ultrasound scan evaluation of the obstructed vein .  J 
Vasc Surg   2002 ;  35 :  694 – 700 .  

  52     Ruehm   SG  ,   Wiesner   W  ,   Debatin   JF  .  Pelvic and lower extremity veins: contrast-en-
hanced three-dimensional MR venography with a dedicated vascular coil-initial expe-
rience .  Radiology   2000 ;  215 :  421 – 7 .  

  53     Stacey   MC  ,   Jopp-Mckay   AG  ,   Rashid   P   et al.  The influence of dressings on venous ulcer 
healing – a randomised trial .  Eur J Vasc Endovasc Surg   1997 ;  13 :  174 – 9 .  

  54     Dissemond   J  ,   Assenheimer   B  ,   Bultemann   A   et al.  Compression therapy in patients with 
venous leg ulcers .  J Dtsch Dermatol Ges   2016 ;  14 :  1072 – 87 .  

  55     Motykie   GD  ,   Caprini   JA  ,   Arcelus   JI   et al.  Evaluation of therapeutic compression 
stockings in the treatment of chronic venous insufficiency .  Dermatol Surg   1999 ;  25 : 
 116 – 20 .  

  56     Rabe   E  ,   Hertel   S  ,   Bock   E   et al.  Therapy with compression stockings in Germany – re-
sults from the Bonn Vein Studies .  J Dtsch Dermatol Ges   2013 ;  11 :  257 – 61 .  

  57     Harrison   MB  ,   Vandenkerkhof   EG  ,   Hopman   WM   et al.  The Canadian Bandaging Trial: 
Evidence-informed leg ulcer care and the effectiveness of two compression technolo-
gies .  BMC Nurs   2011 ;  10 :  20 .  

  58     Castonguay   G.    Short-stretch or four-layer compression bandages: an overview of the 
literature .  Ostomy Wound Manage   2008 ;  54 :  50 – 5 .  

  59     Ukat   A  ,   Konig   M  ,   Vanscheidt   W  ,   Munter   KC  .  Short-stretch versus multilayer compres-
sion for venous leg ulcers: a comparison of healing rates .  J Wound Care   2003 ;  12 : 
 139 – 43 .  

  60     O’Meara   S  ,   Cullum   N  ,   Nelson   EA  ,   Dumville   JC  .  Compression for venous leg ulcers .  Co-
chrane Database Syst Rev   2012 ;  11 :  CD000265 .  



CME Article

552 © 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

  61     Gohel   MS  ,   Barwell   JR  ,   Taylor   M   et al.  Long term results of compression therapy alone 
versus compression plus surgery in chronic venous ulceration (ESCHAR): randomised 
controlled trial .  BMJ   2007 ;  335 :  83 .  

  62     Protz   K  ,   Heyer   K  ,   Dissemond   J   et al.  Compression therapy – current practice of care: 
level of knowledge in patients with venous leg ulcers .  J Dtsch Dermatol Ges   2016 ;  14 : 
 1273 – 82 .  

  63     Padberg   FT ,  Jr.  ,   Johnston   MV  ,   Sisto   SA  .  Structured exercise improves calf muscle pump 
function in chronic venous insufficiency: a randomized trial .  J Vasc Surg   2004 ;  39 : 
 79 – 87 .  

  64     Bourne   IH.    Vertical leg drainage of oedema in treatment of leg ulcers .  Br Med J   1974 ;  2 : 
 581 – 3 .  

  65     Nelson   EA  ,   Hillman   A  ,   Thomas   K  .  Intermittent pneumatic compression for treating 
venous leg ulcers .  Cochrane Database Syst Rev   2014 :  CD001899 .  

  66     Dissemond   J  ,   Eder   S  ,   Lauchli   S   et al.  [Compression therapy of venous leg ulcers in the 
decongestion phase] .  Med Klin Intensivmed Notfmed 2017Jan 11 . [Epub ahead of print].  

  67     Martinez   MJ  ,   Bonfill   X  ,   Moreno   RM   et al.  Phlebotonics for venous insufficiency .  Co-
chrane Database Syst Rev   2005 :  CD003229 .  

  68     Bush   R  ,   Comerota   A  ,   Meissner   M   et al.  Recommendations for the medical manage-
ment of chronic venous disease: The role of Micronized Purified Flavanoid Fraction 
(MPFF) .  Phlebology   2017 ;  32 :  3 – 19 .  

  69     Stucker   M  ,   Debus   ES  ,   Hoffmann   J   et al.  Consensus statement on the symptom-based 
treatment of chronic venous diseases .  J Dtsch Dermatol Ges   2016 ;  14 :  575 – 83 .  

  70     Rabe   E  ,   Breu   FX  ,   Cavezzi   A   et al.  European guidelines for sclerotherapy in chronic ve-
nous disorders .  Phlebology   2014 ;  29 :  338 – 54 .  

  71     Lorenz   MB  ,   Gkogkolou   P  ,   Goerge   T  .  Sclerotherapy of varicose veins in dermatology .  J 
Dtsch Dermatol Ges   2014 ;  12 :  391 – 3 .  

  72     Kendler   M  ,   Wetzig   T  ,   Simon   JC  .  Foam sclerotherapy – a possible option in therapy of 
varicose veins .  J Dtsch Dermatol Ges   2007 ;  5 :  648 – 54 .  

  73     Weiss   RA  ,   Sadick   NS  ,   Goldman   MP  ,   Weiss   MA  .  Post-sclerotherapy compression: con-
trolled comparative study of duration of compression and its effects on clinical out-
come .  Dermatol Surg   1999 ;  25 :  105 – 8 .  

  74     Hamel-Desnos   CM  ,   Guias   BJ  ,   Desnos   PR  ,   Mesgard   A  .  Foam sclerotherapy of the sa-
phenous veins: randomised controlled trial with or without compression .  Eur J Vasc 
Endovasc Surg   2010 ;  39 :  500 – 7 .  

  75     Goldman   MP  ,   Sadick   NS  ,   Weiss   RA  .  Cutaneous necrosis, telangiectatic matting, and 
hyperpigmentation following sclerotherapy. Etiology, prevention, and treatment . 
 Dermatol Surg   1995 ;  21 :  19 – 29 ; quiz 31–2.  

  76     Cavezzi   A  ,   Parsi   K  .  Complications of foam sclerotherapy .  Phlebology   2012 ;  27  
( Suppl 1 ):  46 – 51 .  

  77     Ma   RW  ,   Pilotelle   A  ,   Paraskevas   P  ,   Parsi   K  .  Three cases of stroke following peripheral 
venous interventions .  Phlebology   2011 ;  26 :  280 – 4 .  

  78     Alder   G  ,   Lees   T  .  Foam sclerotherapy .  Phlebology   2015 ;  30 :  18 – 23 .  
  79     Rigby   KA  ,   Palfreyman   SJ  ,   Beverley   C  ,   Michaels   JA  .  Surgery versus sclerotherapy for the 

treatment of varicose veins .  Cochrane Database Syst Rev   2004 :  CD004980 .  
  80     Hobbs   JT.    Surgery and sclerotherapy in the treatment of varicose veins. A random 

trial .  Arch Surg   1974 ;  109 :  793 – 6 .  
  81     Darvall   KA  ,   Bate   GR  ,   Adam   DJ   et al.  Duplex ultrasound outcomes following ultra-

sound-guided foam sclerotherapy of symptomatic recurrent great saphenous varicose 
veins .  Eur J Vasc Endovasc Surg   2011 ;  42 :  107 – 14 .  

  82     Verajankorva   E  ,   Rautio   R  ,   Giordano   S   et al.  The Efficiency of Sclerotherapy in the Treat-
ment of Vascular Malformations: A Retrospective Study of 63 Patients .  Plast Surg Int  
 2016 ;  2016 :  2809152 .  

  83     Michaels   JA  ,   Brazier   JE  ,   Campbell   WB   et al.  Randomized clinical trial comparing sur-
gery with conservative treatment for uncomplicated varicose veins .  Br J Surg   2006 ;  93 : 
 175 – 81 .  

  84     Hach   W  .  Medizingeschichte der Krossektomie .  Phlebologie   2012 ;  41 :  142 – 9 .  
  85     Bohler   K.    [Surgery of varicose vein insufficiency] .  Wien Med Wochenschr   2016 ;  166 : 

 293 – 6 .  



CME Article  

553© 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

  86     Neser   RA  ,   Caffaro   RA  .  Invagination stripping with ultrasound-guided perivenous tu-
mescence: an original method of great saphenous vein stripping .  Dermatol Surg   2011 ; 
 37 :  349 – 52 .  

  87     Rutgers   PH  ,   Kitslaar   PJ  .  Randomized trial of stripping versus high ligation combined 
with sclerotherapy in the treatment of the incompetent greater saphenous vein .  Am J 
Surg   1994 ;  168 :  311 – 5 .  

  88     Mendoza   E  ,   Berger   V  ,   Zollmann   C   et al.  Kaliberreduktion der V. saphena magna und 
der V. femoralis communis nach CHIVA .  Phlebologie   2011 ;  40 :  73 – 8 .  

  89     Mendoza   E.    Einteilung der Rezirkulationen im Bein: anatomische und physiologische 
Grundlagen der CHIVA-Methode .  Phlebologie   2002 ;  31 :  1 – 8 .  

  90     Bellmunt-Montoya   S  ,   Escribano   JM  ,   Dilme   J  ,   Martinez-Zapata   MJ  .  CHIVA method 
for the treatment of chronic venous insufficiency .  Cochrane Database Syst Rev   2015 : 
 CD009648 .  

  91     Tenbrook   JA ,  Jr.  ,   Iafrati   MD  ,   O’Donnell   TF ,  Jr.   et al.  Systematic review of outcomes after 
surgical management of venous disease incorporating subfascial endoscopic perfora-
tor surgery .  J Vasc Surg   2004 ;  39 :  583 – 9 .  

  92     O’Donnell   TF ,  Jr.    The present status of surgery of the superficial venous system in the 
management of venous ulcer and the evidence for the role of perforator interruption . 
 J Vasc Surg   2008 ;  48 :  1044 – 52 .  

  93     Olivencia   JA.    Minimally invasive vein surgery: ambulatory phlebectomy .  Tech Vasc 
Interv Radiol   2003 ;  6 :  121 – 4 .  

  94     Kabnick   LS  ,   Ombrellino   M  .  Ambulatory phlebectomy .  Semin Intervent Radiol   2005 ; 
 22 :  218 – 24 .  

  95     Stoughton   J.    Venous ablation therapy: indications and outcomes .  Prog Cardiovasc Dis  
 2011 ;  54 :  61 – 9 .  

  96     Vuylsteke   ME  ,   Martinelli   T  ,   Van   Dorpe   J   et al.  Endovenous laser ablation: the role of 
intraluminal blood .  Eur J Vasc Endovasc Surg   2011 ;  42 :  120 – 6 .  

  97     Rasmussen   LH  ,   Lawaetz   M  ,   Bjoern   L   et al.  Randomized clinical trial comparing endo-
venous laser ablation, radiofrequency ablation, foam sclerotherapy and surgical strip-
ping for great saphenous varicose veins .  Br J Surg   2011 ;  98 :  1079 – 87 .  

  98     Almeida   JI  ,   Kaufman   J  ,   Gockeritz   O   et al.  Radiofrequency endovenous ClosureFAST 
versus laser ablation for the treatment of great saphenous reflux: a multicenter, 
single-blinded, randomized study (RECOVERY study) .  J Vasc Interv Radiol   2009 ;  20 : 
 752 – 9 .  

  99     Goode   SD  ,   Chowdhury   A  ,   Crockett   M   et al.  Laser and radiofrequency ablation study 
(LARA study): a randomised study comparing radiofrequency ablation and endove-
nous laser ablation (810 nm) .  Eur J Vasc Endovasc Surg   2010 ;  40 :  246 – 53 .  

  100     Vuylsteke   M  ,   De   Bo   TH  ,   Dompe   G   et al.  Endovenous laser treatment: is there a clinical 
difference between using a 1500 nm and a 980 nm diode laser? A multicenter ran-
domised clinical trial .  Int Angiol   2011 ;  30 :  327 – 34 .  

  101     Nesbitt   C  ,   Eifell   RK  ,   Coyne   P   et al.  Endovenous ablation (radiofrequency and laser) and 
foam sclerotherapy versus conventional surgery for great saphenous vein varices .  Co-
chrane Database Syst Rev   2011 :  CD005624 .  

  102     Brar   R  ,   Nordon   IM  ,   Hinchliffe   RJ   et al.  Surgical management of varicose veins: meta-
analysis .  Vascular   2010 ;  18 :  205 – 20 .  

  103     Hingorani   AP  ,   Ascher   E  ,   Markevich   N   et al.  Deep venous thrombosis after radiofrequen-
cy ablation of greater saphenous vein: a word of caution .  J Vasc Surg   2004 ;  40 :  500 – 4 .  

  104     Mozes   G  ,   Kalra   M  ,   Carmo   M   et al.  Extension of saphenous thrombus into the femoral 
vein: a potential complication of new endovenous ablation techniques .  J Vasc Surg  
 2005 ;  41 :  130 – 5 .  

  105     Almeida   JI  ,   Javier   JJ  ,   Mackay   E   et al.  First human use of cyanoacrylate adhesive for 
treatment of saphenous vein incompetence .  J Vasc Surg Venous Lymphat Disord   2013 ; 
 1 :  174 – 80 .  

  106     Elias   S  ,   Raines   JK  .  Mechanochemical tumescentless endovenous ablation: final results 
of the initial clinical trial .  Phlebology   2012 ;  27 :  67 – 72 .  

  107     van   den Bos   RR  ,   Milleret   R  ,   Neumann   M  ,   Nijsten   T  .  Proof-of-principle study of steam 
ablation as novel thermal therapy for saphenous varicose veins .  J Vasc Surg   2011 ;  53 : 
 181 – 6 .  



CME Article

554 © 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

  108     van   den Bos   R  ,   Arends   L  ,   Kockaert   M   et al.  Endovenous therapies of lower extremity 
varicosities: a meta-analysis .  J Vasc Surg   2009 ;  49 :  230 – 9 .  

  109     Darwood   RJ  ,   Theivacumar   N  ,   Dellagrammaticas   D   et al.  Randomized clinical trial 
comparing endovenous laser ablation with surgery for the treatment of primary great 
saphenous varicose veins .  Br J Surg   2008 ;  95 :  294 – 301 .  

  110     Aherne   T  ,   McHugh   SM  ,   Tashkandi   W   et al.  Radiofrequency ablation: an assessment of 
clinical and cost efficacy .  Ir J Med Sci   2016 ;  185 :  107 – 10 .       



CME Article  

555© 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1505

 Fragen zur Zertifizierung durch die DDG 

 1. Welcher der folgenden Mechanis-

men ist  kein  Bestandteil der Patho-

physiologie der CVI? 
 a) insuffiziente Pumpmechanismen 

(Muskel-/Gelenkpumpe) 
 b) insuffiziente Venenklappen 
 c) arterielle Hypertonie 
 d) eine stattgefundene tiefe 

Beinvenenthrombose oder 
Beckenvenenthrombose 

 e) venöser Reflux 

 2. Wann spricht man von einer 

Stammveneninsuffizienz? Im Falle 

einer … 
 a) Insuffizienz der V. femoralis 
 b) Insuffizienz der Perforansvenen 
 c) Insuffizienz der Seitenäste 
 d) Insuffizienz der V. poplitea 
 e) Insuffizienz der V. saphena magna 

 3. Was ist kein Risikofaktor für 

die Entstehung einer chronischen 

Venenerkrankung? 
 a) fortgeschrittenes Alter 
 b) Migräne 
 c) Schwangerschaft 
 d) positive Familienanamnese 
 e) Adipositas 

 4. Was ist  kein  typisches Symptom 

der CVI? 
 a) Schweregefühl 
 b) Schwellneigung 
 c) nächtliche Wadenkrämpfe 
 d) Claudicatio intermittens 
 e) Juckreiz 

 5. Welche der folgenden Aussagen 

ist richtig? 
 a) Teleangiektasien (Besenreiser) sind 

beweisend für das Vorliegen einer 
CVI (C3–C6). 

 b) Ödeme im Zuge der CVI treten vor 
allem morgens auf. 

 c) Die Dermatoliposklerose wird als 
Warnhinweis für die mögliche Ent-
stehung eines Ulcus cruris gesehen. 

 d) Hyperpigmentierungen sind unty-
pisch für fortgeschrittene Stadien 
der CVI. 

 e) Das Ulcus cruris venosum hat eine 
Prävalenz von etwa 10 %. 

 6. Ein Patient mit sichtbaren Varizen 

an den Beinen stellt sich bei Ihnen vor 

und fragt, ob er etwas aufgrund seiner 

Krampfadern machen soll und falls ja, 

was. Welche Empfehlung ist richtig? 
 a) Die Therapie mit Kompressions-

strümpfen ist in jedem Fall auch 
dauerhaft ausreichend. 

 b) Der Patient sollte sich umgehend um 
einen operativen Eingriff kümmern, 
da es keine anderen Alternativen gibt. 

 c) Aktuell besteht kein Handlungsbe-
darf, Kontrolle in sechs Monaten. 

 d) Bevor eine Therapieempfehlung 
abgegeben werden kann, sollte der 
Patient mittels farbkodierter Duplex-
sonographie untersucht werden. 

 e) Eine Sklerotherapie ist in diesem Fall 
sicher ausreichend und sollte daher 
unmittelbar durchgeführt werden. 

 7. Welche der folgenden Aussagen 

bezüglich der Klassifikation der chro-

nischen Venenerkrankung ist richtig? 
 a) Die C-Stadien nach CEAP erlauben 

Rückschluss auf die Ätiologie der 
chronischen Venenerkrankung. 

 b) Die Klassifikation nach Widmer ent-
hält das Ergebnis der Duplexsono-
graphie. 

 c) C5 nach CEAP entspricht der Variko-
se mit abgeheiltem Ulcus cruris. 

 d) Die CEAP-Klassifikation ist die 
einzige Klassifikation, die zur 
Anwendung kommt. 

 e) Das Stadium 1 nach Widmer ent-
spricht der Varikose mit trophischen 
Hautveränderungen. 

 8. Eine Patientin erkundigt sich, was 

passieren kann, wenn sie ihre nach-

gewiesene CVI nicht behandeln lässt. 

Welche der folgenden Symptome oder 

Komplikationen sind typischerweise 

 nicht  assoziiert mit einer CVI? 
 a) oberflächliche Venenthrombose 
 b) Dermatoliposklerose 
 c) chronische Beinödeme 
 d) Ulcus cruris 
 e) Apoplex 

 9. Ein 45-jähriger Patient mit im 

Vorfeld diagnostizierter Stammve-

neninsuffizienz der V. saphena magna 

links möchte sich bezüglich Thera-

pieoptionen beraten lassen. Welche 

Aussage ist richtig? 
 a) Endoluminale Verfahren (RFA, EVLT) 

können ambulant und in Tumeszen-
zanästhesie durchgeführt werden. 

 b) Die Sklerotherapie weist keine 
höhere Rezidivrate bei Stammve-
neninsuffizienz als andere Verfahren 
auf. 

 c) Die operative Therapie mit klassi-
scher Crossektomie und Exhairese 
führt in jedem Fall zu besseren 
Ergebnissen als die endoluminalen 
Verfahren. 

 d) Die alleinige Kompressionstherapie 
führt zu einem anhaltenden Rück-
gang der Insuffizienz auch nach 
Beendigung der Kompressionsthera-
pie. 

 e) Endoluminale Verfahren sind der 
Crossektomie mit Exhairese immer 
überlegen. 

 10. Welche Aussage bezüglich der 

therapeutischen Möglichkeiten der 

chronischen Venenerkrankung ist 

 falsch ? 
 a) Die Sklerotherapie kann zur 

Therapie von Seitenastinsuffizien-
zen eingesetzt werden. 

 b) Die Phlebektomie kann ergänzend 
zur Crossektomie mit Exhairese 
bzw. den endoluminalen Verfahren 
eingesetzt werden. 

 c) Die Sklerotherapie wird vorwiegend 
in Intubationsnarkose durchgeführt. 

d) Die Kompression stellt eine 
Grundsäule in der Therapie der 
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Liebe Leserinnen und Leser,
der Einsendeschluss an die DDA für
diese Ausgabe ist der 30. Juni 2017.
Die richtige Lösung zum Thema
„Prä- und perioperative Aspekte der 
Versorgung dermatochirurgischer Patien-
ten“ in Heft 2 (Februar 2017): (1b, 2d, 3b, 
4c, 5c, 6c, 7d, 8d, 9d, 10b). 

Bitte verwenden Sie für Ihre Einsen-
dung das aktuelle Formblatt auf der 
folgenden Seite oder aber geben Sie 
Ihre Lösung online unter http://jddg.
akademie-dda.de ein.

chronischen Venenerkrankung dar, 
sollte bei Bedarf jedoch mit weiteren 
Therapiemaßnahmen kombiniert 
werden.

 e) Die RFA und EVLT können in 
Tumeszenzanästhesie durchgeführt 
werden.  


