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What’s Your Diagnosis?
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Swollen and Heavy Leg

A 14-year-old male presents with a lifelong
swelling of his left leg, with prominent vasculature
and heaviness in that limb. He is otherwise healthy
and taking no medications.

What is your diagnosis?
a. Sturge-Weber syndrome
b. Parkes-Weber syndrome
c. Maffucci syndrome
d. Klippel-Trénaunay syndrome
e. Proteus syndrome

Answer: Klippel-Trénaunay 
Syndrome

Klippel-Trénaunay syndrome (KTS) is a rare, spo-
radic, complex malformation characterized by the
classic triad of capillary malformations (port wine
stain), varicose veins, and soft tissue and bone
hypertrophy of an extremity.1 In 1900, Maurice
Klippel and Paul Trénaunay reported two patients
with an extremity exhibiting a cutaneous vascular
nevus (capillary malformation), varicosities, and
hypertrophy of soft tissue and bone, which they
subsequently termed “naevus vasculosus osteohy-
pertrophicus.”2 Years later, Parkes-Weber inde-
pendently presented several cases similar to KTS,
but he also reported a case involving an arteriove-
nous fistula of the affected extremity in 1918.
Whether an arteriovenous fistula should be
appended to KTS has been the topic of much
debate because of the increased morbidity associ-
ated with an arteriovenous fistula. However,
Parkes-Weber syndrome is currently accepted as a
separate entity, consisting of the triad of KTS fea-
tures accompanied by an arteriovenous fistula. The
vascular component of KTS is a mixed vascular
malformation that presents without significant

arteriovenous shunting. KTS should be distin-
guished from Parkes-Weber syndrome, which fea-
tures a mixed, high-flow, high shunt arteriovenous
malformation, since clinical features, manage-
ment, and prognosis of these two entities are dis-
tinctly different.2

Epidemiology
Klippel-Trénaunay presents at birth or during early
infancy or childhood. It occurs in all ethnic groups
with equal frequency.3 It affects males and females
equally. There are suggestions that KTS is inherit-
ed multifactorially. A higher than expected inci-
dence of port wine stains in first-degree relatives
has been reported in various studies.4

Etiology and Pathogenesis
The etiology of KTS is unknown; it is likely due 
to a mesodermal abnormality that occurs during
early fetal development. Development of the nor-
mal vascular tree in the embryo is the result of
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angiogenesis, vasculogenesis, and vascular remod-
elling.5 In this complex process, the crucial regula-
tors are the different vascular endothelial growth
factors (VEGFs). VEGF binds to receptor tyrosine
kinases (VEGF-R1 and VEGF-R2) and modulates
endothelial proliferation and vessel tube forma-
tion: an action that is influenced greatly by an
antagonist called angiopoietin-2. It is likely that
there is an alteration in vascular remodelling in
KTS, perhaps at the level of altered angiopoietin-2
antagonism.5

Diagnosis and Differential
In many instances, a thorough history and physical
examination are all that is required to diagnose
KTS. Referral to a dermatologist or pediatric der-
matologist for confirmation is warranted. Most
patients exhibit the classic triad of KTS features;
however, KTS can be diagnosed on the basis of any
two of these three features. In the majority of cases,
at least one of the findings is noted shortly after
birth, with the remaining features becoming evi-
dent as the patient begins to stand and ambulate.4 

The differential diagnosis of KTS includes
Parkes-Weber syndrome; Sturge-Weber syndrome,
congenital facial port-wine stains and lep-
tomeningeal vascular angiomatosis; Maffucci syn-
drome, a slow-flow venous or lymphatic malfor-
mation associated with enchondromas and mani-
fests as hard nodules on fingers or toes or bony
deformities; Proteus syndrome, partial gigantism
and limb or digital overgrowth being pathogno-
monic and vascular malformations, lipomas,
hyperpigmentation, and several types of nevi; and
congenital lymphatic atresia or obstruction.5

Treatment

The progressive nature and wide range of severity
of Klippel-Trénaunay syndrome require that
patients be treated on the basis of individual 

presentation with a multidisciplinary medical
approach.4 In general, capillary malformations are
left alone unless they become progressively symp-
tomatic. However, as much as 25% of patients who
seek treatment have cosmetic concerns. Laser sur-
gery is the primary treatment for cutaneous vascu-
lar lesions. Of patients treated with the flashlamp
pulsed dye laser, 50 to 70% of patients show par-
tial or complete clearing of their cutaneous capil-
lary malformation, particularly when treatments
are started early in life. The earlier in childhood
port wine stains are treated, the quicker they
improve, requiring less visits and limiting the psy-
chological stressors the affected children may
experience.6

Klippel-Trénaunay patients may also common-
ly complain about their prominent and painful
varicosities.7 Compression stockings are recom-
mended for virtually all patients with Klippel-
Trénaunay syndrome, particularly when they begin
to walk.1 Patients with lymphedema also benefit
from leg elevation and intermittent pneumatic
compression pump use. Although compression
therapies and elevation help to diminish symptoms
of venous insufficiency and lymphedema, they
have no effect on the ultimate size of the limb.8

Significant edema may also be addressed with the
use of diuretics. 

Hypertrophy and elongation of the extremity 
is also dealt with on an individual basis. A CT 
scan may be used to measure limb length and to
determine the best time for a length equalization
surgical procedure.8 An extremity discrepancy of 
2 cm or less may be easily managed by using 
a shoe lift on the contralateral side to compensate
for the discrepancy and the possible development
of scoliosis. Leg length disproportions projected 
to exceed 2 cm at skeletal maturity are likely 
to result in significant ambulatory difficulties,
abnormal posturing, and contralateral compensa-
tory changes, resulting in an unphysiologic gait;
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therefore, such a difference is a clear indication for
surgical intervention.9

Klippel-Trénaunay patients should be moni-
tored annually or more often if clinically indicated.
Family physicians should consult appropriate spe-
cialists, including pediatric dermatologists, ortho-
pedic surgeons, vascular surgeons, plastic sur-
geons, chiropodist services, medical genetics, and
chronic pain specialists. There are support groups
for patients that provide families, adults with KTS,
and professionals with links to information and
opportunities to connect with other individuals
with KTS.10 Furthermore, larger hospitals may
have clinics where KTS patients can go for long
term monitoring. For example, Sick Kids Hospital
in Toronto has a Vascular Malformation clinic
where family physicians may refer KTS patients
for specialized management.11
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