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The 21st century has opened the door to a better understanding
of the pathophysiology of venous disease based on Doppler
duplex findings of the late 20th century. 

Now, exploitation of that knowledge is the promise of the
future. Not only are the hemodynamic derangements of venous
dysfunction better understood, but also the cellular mecha-
nisms of injury in chronic venous insufficiency are being
uncovered. Just as minimal invasion has come to general sur-
gery, so has minimal invasion arrived at the treatment of
venous disorders. Radiofrequency or laser thermal ablation
and chemical ablation with sclerosant foam have been applied
with increasing success as a means of taking dysfunctional
veins out of the circulation. A greater number of patients with
venous disease are being cared for by an increasing number of
physicians who have mastered these new technologies.
Especially in underdeveloped countries, sclerosant foam is

being used in the treatment of venous leg ulcers and even huge
varicose veins. Physicians (and their patients, too) are finding
that this method of delivering care is effective and affordable.
More importantly, wider application of the principles con-
tained in this volume will provide definitive therapy for a
group of patients who, in the recent past, have been relegated
to supportive or even no treatment because of the belief that
they were afflicted with a chronic, unyielding disease.

And so the saga spins on, and as it does so, this book spreads
knowledge and betters care. That is the fervent desire of each
of the authors of the following chapters. I join them in their
desire to make the best care of venous disorders the general
rule and not the exception reserved for a very few. 

JOHN BERGAN MD

La Jolla, CA
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The American College of Phlebology was formed some years
ago by a small group of physicians with diverse specialty
interests. They had one important thing in common – an inter-
est in the care of patients with venous diseases. These physi-
cians agreed that their medical education and training had been
lacking in this area and that the medical community at large
was unaware of the prevalence of these disorders and the sig-
nificant impact that they have on the daily lives of afflicted
individuals.

Over the years, the American College of Phlebology has
grown to nearly 2000 members and has retained a broad scien-
tific base, including physicians from diverse medical back-
grounds, scientists, nurses, and ultrasound technologists. With
the College’s strong history of scientific, educational, and
research development and programming, the American
Medical Association recently recognized phlebology as a med-
ical specialty. The rapid growth of this specialty has been sup-
ported by and has fueled the interest of many corporations,
who have partnered with us to form the Foundation of the
American College of Phlebology. Together, we remain dedi-
cated to improving the care of patients with venous disorders
by promoting research and education in the field of phlebol-
ogy, the study of venous disorders. It was for this reason that
The Fundamentals of Phlebology: Venous Disease for
Clinicians was originally written, and the same motivation lies
behind this second edition. We hope that the information in
this manual will be interesting as well as helpful to clinicians,
house staff, and medical students, and that medical educational
programs at all levels will recognize the need to include these
topics in their training and didactic curricula. In turn, we hope
that this will further increase our understanding of the patho-

physiology and treatment options for all forms of venous dis-
ease and that these advances will become more widely avail-
able.

Venous disorders are generally not life-threatening, but they
affect millions of people in the United States on a daily basis.
They not only cause pain, disability, and hundreds of millions
of dollars in healthcare costs, but also negatively impact the
quality of life in afflicted patients. Fortunately, we now have
the ability to treat nearly all affected patients with minimal
invasion, little morbidity and a very high expectation of suc-
cess.

I thank all of the contributing authors whose interesting
work is displayed here and all of those active in the field of
phlebology whose work has contributed to the impressive
growth of this specialty. The Herculean efforts of our recent
President, Dr Steven E Zimmet, have placed the American
College of Phlebology in a stronger position to create a great
impact in this field, guaranteeing that significant advances will
continue to be recognized. Special thanks again go to Mr
Christopher Freed, whose ever cheerful input and superb com-
puter expertise have made the creation of both the first and
second editions so smooth. This project, and all the many
activities of the American College of Phlebology, have bene-
fited from the excellent guidance and attention of Mr Bruce
Sanders, our Executive Director. Through the dissemination of
this volume, we hope that erroneous teachings and archaic
treatments can be laid aside, to make way for new understand-
ing, new techniques and new skills that will afford patients
with venous disease healthier and more productive lives.

HELANE S FRONEK MD

ix

Preface



abdominal vein, subcutaneous 8
air plethysmography 13–14
allergic reactions

complication of phlebectomy 65
complication of sclerotherapy 43

ambulatory phlebectomy 65–8
complications 65–8
definition 65
discharge recommendations 67–8
indications/contraindications 65
local anesthesia 66
micro-incision instruments 66–7
postoperative wrapping 67
preoperative evaluation 65–6
preoperative marking 65–6
surgical plan 66
technique 65–8
transilluminated powered

phlebectomy (TriVex) 67
American College of Phlebology 93–4
anatomy 1–5

calf muscle pump 4
CEAP classification 85–9
deep venous system 3–4
perforating veins 2–3
superficial venous system 1–2

anesthesia 66, 69–74
emergency supplies 73
intravenous conscious sedation 73
local anesthetics 69–72
monitoring 73
premedication 72–3
toxicity 72
tumescent local anesthesia 66, 69

ankle flexions 17
ankle perforators 3

Boyd’s perforating veins 3

calf, deep veins 3–4
calf muscle pump 4

primary failure 5, 75
venous leg ulcers 75

calf perforators 3
CEAP classification 85–9

example 89
chronic venous insufficiency, skin

changes, Widmer classification 7
clinical findings, CEAP classification

85–9
Cockett’s perforating veins 3, 8
compression therapy 17–20, 91

elastic/inelastic 18
conservative therapy 17–20

ankle flexions 17
compression 17–20, 91
exercise 17
footwear 17
leg elevation 17
patient handout 20

continuous-wave Doppler 8
cutaneous necrosis, complication of

sclerotherapy 42

deep vein thrombosis (DVT) 81–4
complication of sclerotherapy 42
diagnosis 81–2
exclusion 9

deep veins
calf 3–4
CEAP classification 85
examination with diagnostic duplex

US 9
incompetence 5
reflux, verification 9
thigh 4

defibrillation 73
detergents 26–8

concentration 27
determinants of activity of detergent

solutions 27
mixing 27

diagnostic duplex ultrasonography
9–11

deep vein examination 9
superficial vein examination 9–11

diagnostic equipment 89
Dodd’s perforating veins 3
duplex ultrasonography 9–11

education and training 89
electro-optical synergy (ELOS) 49
emergency supplies 73
epinephrine, adverse effects 70
ethanolamine oleate 27
etiology, CEAP classification 85–9
examination/evaluation 7–16

additional imaging techniques
14–15

continuous-wave Doppler 8
duplex ultrasonography 9–11
functional testing 11–14
physical examination 7–8
post-treatment assessment 11
ultrasound-assisted procedures 11

exercise, conservative therapy 17

femoral veins 4
fibrin cuff theory 76
foam sclerosants 28
folliculitis, complication of

sclerotherapy 42
foot perforators 3
footwear, conservative therapy 17
functional testing for venous disease

11–14
air plethysmography 13–14
indications 12
methods 12–14
phlebography (venography) 14–15
photoplethysmography 12–13

95

Index



gluteal perforators 3
glycerin, as sclerosing solutions 28

heparin therapy 82
inhalation 83

high-intensity pulsed light (IPL),
telangiectatic veins 49–50

Hunterian perforating veins 3
hyaluronidase, cutaneous necrosis 42
hypercoagulability 83–4
hyperpigmentation, complication of

sclerotherapy 39–40
hypertonic and ionic sclerosing

solutions 28–9

iliac vein thrombosis (IVT), exclusion
15

incompetence
deep 5
superficial 5

informed consent 91–2
intra-arterial injection, in sclerotherapy

43–4

knee perforators 3

laser ablation of varicose veins 56–9
laser therapy

combined sclerotherapy and laser 51
diode lasers 49
flashlamp-pulsed dye laser (FLPDL)

(589/595nm) 48–9
KTP and frequency-doubled

Nd:YAG (532nm) 47–8
long-pulse infrared alexandrite

(LPIR 755 nm) 49
near-infrared Nd:YAG (1064nm)

laser 50–1
leg elevation, conservative therapy 17
legal considerations, sclerosants 29
lidocaine 70

dosage 72
drug interactions 72

Linton procedure, varicose veins 62
lipodermatosclerosis 77
local anesthetics 66, 69–72

administration 71
amides 70
dosage 71
toxicity 72

May–Thurner syndrome 15

needles and syringes 91
neovascularization 62
nerve injury, complication of

sclerotherapy 42–3

pain, complication of sclerotherapy
40–1

pathophysiology 4–5
CEAP classification 85–9

patient position
and vessel size 25
and volume of dilution 25

perforating veins 2–3
bidirectional flow 10–11
Boyd’s 3
CEAP classification 85
Cockett’s 3
Dodd’s 3
Hunterian 3
incompetent perforators 54–6
surgery 62

perforation–invagination (PIN)
stripping, varicose veins 62

perforator veins
incompetence 5, 54–6
surgery 62

phlebectomy
ambulatory 65–8
see also varicose veins, treatment

phlebography (venography) 14–15
photographic documentation 31

camera 90
image storage and manipulation 90
printer 90

photoplethysmography 12–13
physical examination 7–8
pneumatic compression pumps 19
polidocanol 27–8
polyiodinated iodine 28–9
popliteal vein 1, 4
practice see setting up practice
premedication 72–3
pudendal veins, insufficiency 8

radiofrequency ablation (RFA) of
varicose veins 53–8

reticular veins
sclerotherapy 31–4
sclerotherapy techniques 31–4
treatment modalities 21

saphenofemoral junction (SFJ) 2, 5

saphenopopliteal junction (SPJ) 1, 5
saphenous veins 1–2

examination 7–8, 10–11
great (GSV) 2, 4
GSV and SSV incompetence 56–9
radiofrequency ablation (RFA)

great 53–4
small 54–6

reflux 9, 36–7, 53
duplex US mapping 61
laser ablation 59

‘saphenous eye’ 10
small (SSV) 1–2, 4
treatment modalities 21
tributaries 21
see also varicose veins

sclerosing solutions 23–9, 91
cellular toxins as 29
detergents 26–8

ethanolamine oleate 27
foam sclerosants 28
glycerin 28
polidocanol 27–8
sodium morrhuate 27
sodium tetradecyl sulfate 27

hypertonic and ionic solutions 28–9
current use 28–9
hypertonic saline 28
polyiodinated iodine 28–9
sclerodex 29

legal considerations 29
‘perfect sclerosant’ 26
types of sclerosants 26
zones of action 24

sclerotherapy 23–45, 91
aims 23

recanalization of thrombosed
vessels 23–4

complications 39–45
allergic reactions 43
anaphylaxis 43
cutaneous necrosis 42
deep vein thrombosis 42
folliculitis 42
hyperpigmentation 39–40
intra-arterial injection 43–4
nerve injury 42–3
pain 40–1
patient selection 39
post-treatment instructions 39
superficial thrombophlebitis 42
swelling 40

Index

96



telangiectatic matting 41
vasovagal reactions 43

effect of position on varicose
geometry 24–6

historical perspective 35
materials (sclerotherapy tray) 31
post-sclerotherapy

compression/activity
considerations 31

pre-sclerotherapy photographic
documentation 31

techniques
air bolus 32
aspiration 32
empty vein technique/patient

positioning 32
foamed sclerosant 32
puncture-feel 32

telangiectasis and reticular veins
31–4

choice of sclerosing agent 32–3
consent 31
injection technique 32–4
treatment principles 32

varicose veins 35–8
post-treatment factors 37
technique 35–7
with/without saphenous reflux

36–7
volume dilution and patient

positioning 24
dilution by diffusion from

injection site 24
setting up practice 89–92

compression products 91
diagnostic equipment 89
education and training 89
illumination and magnification 90–1
informed consent 91–2
insurance 92
photographic documentation 89–90
promotion 92
staffing 89

skin changes
CEAP classification 85
Widmer classification 7

small saphenous vein 1–2, 4
sodium morrhuate 27
sodium tetradecyl sulfate 27
sphygomomanometer, and calf muscle

pump 4
superficial thrombophlebitis 11, 81

complication of sclerotherapy 42
superficial venous disease

modalities of treatment 21
reticular veins 21
saphenous vein tributaries 21
saphenous vein trunks 21
telangiectatic veins 21
thrombophlebitis 11
ulcers 76–9
varicose veins unconnected to

saphenous vein trunks 21
superficial venous system 1–2

CEAP classification 85
examination with diagnostic duplex

US 9–11
great saphenous vein 2, 4
incompetence 5
small saphenous vein 1–2, 4

support (compression) hose 19
surgical instruments 91
swelling, complication of

sclerotherapy 40

telangiectatic veins 47–52
combined sclerotherapy and laser 51
diode lasers 49
flashlamp-pulsed dye laser (FLPDL)

(589/595nm) 48–9
high-intensity pulsed light (IPL)

49–50
KTP and frequency-doubled

Nd:YAG (532nm) 47–8
long-pulse infrared alexandrite

(LPIR 755 nm) 49
matting/blushing, complication of

sclerotherapy 41
near-infrared Nd:YAG (1064nm)

laser 50–1
(other) treatment modalities 21
sclerotherapy techniques 31–4

air bolus 32
aspiration 32
empty vein technique/patient

positioning 32
foamed sclerosant 32
puncture-feel 32

thermal ablation, varicose veins 53–60
thigh

deep veins 4
perforators 3

thrombophilias 83–4
prevalence 84

thrombophlebitis, superficial 11, 81
thrombosis 81–4

deep vein thrombosis (DVT) 81–4
hypercoagulability 83–4
venous thromboembolism (VTE) 81

tibial (Cockett’s perforating) veins 3, 8
transilluminated powered phlebectomy

(TriVex) 67
tumescent local anesthesia 66, 69

ultrasonography 9–11
continuous-wave Doppler 8
diagnostic duplex 9–11

Valsava manoeuver, patient 11
varicose vein disease 7

incomplete perforator veins 62
neovascularization 62
recurrent varicose veins 62
secondary 7
tributary varicose veins 62
see also saphenous veins

varicose veins, treatment 53–60
ambulatory phlebectomy 65–8

indications/contraindications 65
laser ablation 56–9

GSV and SSV incompetence
56–9

method 56–8
results 58

radiofrequency ablation (RFA) 53–8
great saphenous vein (GSV) 53–4
incompetent perforators 54–6
method 53–4
results 54
small saphenous vein (SSV) 54–6

sclerotherapy 35–8
cannulation 36
post-treatment factors 37
varicose geometry,

supine/standing/elevated
24–6

with/without saphenous reflux
36–7

surgery 61–3
indications 61
Linton procedure 62
perforator veins 62
postoperative care 63
primary intervention 61–2
recurrent varicose veins 62
results 63

Index

97



varicose veins, treatment – contd
surgery – contd

tributary varicose veins 62
unconnected to saphenous vein

trunks 21
vasovagal reactions, complication of

sclerotherapy 43
venous dysfunction 4–5

CEAP classification 85–9
deep veins 85
perforating veins 85
superficial veins 85

conservative therapy 17–20
deep incompetence 5

deep obstruction 5
perforator incompetence 5
primary muscle pump failure 5
superficial incompetence 5

venous leg ulcers 75–9
ancillary measures 78
calf muscle pump 75
epidemiology 75
history and physical examination

76–7
macrocirculatory misconceptions

75–6
microcirculatory abnormalities 76
recognition 75

treatment 77–8
compression 77
individualized 78
wound care 77–8

underlying abnormal hemodynamics
77

venous thromboembolism (VTE) 81
treatment 82–3

vessel size, and patient position 25

warfarin therapy 82
Widmer classification, skin changes in

chronic insufficiency 7

Index

98


