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A family with hereditary port wine
stain

EDITOR—Port wine stains (PWS) are common capillary
vascular malformations of the dermis, which are present at
birth and grow with the person. PWS most commonly
aVect the head, face, and upper body.1 Although usually
considered to be sporadic lesions, a survey of patients
attending for laser treatment of PWS has shown a higher
than expected prevalence of lesions in relatives, suggesting
a hereditary predisposition to these malformations.2

Families have previously been reported with autosomal
dominant inheritance of capillary vascular malformations.
In these families, the lesions can be atypical in distribution,
with aVected subjects having multiple lesions on the trunk
and limbs, as well as on the face3–5 (J Clayton-Smith, 1998,
personal communication). In other families, the common
median telangiectatic naevus or “stork mark” has been
shown to segregate as an autosomal dominant trait.6

In this report, we present a family with four subjects
aVected with classical single PWS. The family pedigree is
shown in fig 1, with clinical photographs of the aVected
subjects in fig 2. I.1 and I.2 were not available to be exam-
ined, but neither was reported to have a port wine stain.

II.2 and II.4 are sisters, both daughters of I.1 and I.2. On
examination, neither II.2 and II.4 have PWS. Both have
mild 5th finger clinodactyly. The husband of II.2 was also
examined and does not have a PWS.

III.3 is the son of II.4. He presented with a left facial port
wine stain at birth. He had surgical correction of a tracheo-
oesophageal fistula as a neonate. He also required an
orchidopexy for an undescended left testis. Subsequently his
growth and neurodevelopment were normal. On examina-
tion he has an extensive PWS aVecting the left side of his
face, mainly aVecting skin over the maxilla and cheek. He
also has 5th finger clinodactyly. His PWS failed to respond to
argon laser and tunable dye laser therapy. His brother, III.4,
was noted to have a large PWS aVecting the upper left hand
quadrant of his body at birth. This lesion aVects the anterior
and posterior aspect of the chest as well as the arm and hand,
but sparing his face. He also has 5th finger clinodactyly.
Tunable dye laser treatment resulted in reduction of

intensity of the PWS. III.5 is the younger sister of these two
brothers and has no evidence of PWS on examination.

III.1 is the daughter of II.1 and II.2. She is therefore the
first cousin of the two aVected brothers. She had a PWS
aVecting her left cheek, present at birth. This lesion
responded to repeated courses of pulsed tunable dye laser
therapy. The only other finding on examination was 5th fin-
ger clinodactyly. After this family presented to the South-
East Scotland Regional Genetics Service, her brother, III.2,
was born with a PWS aVecting his nose and upper lip.

In this family, the vascular lesions are classical port wine
stains aVecting one area of the body, clinically indistin-
guishable from sporadic lesions. The aVected subjects are
all oVspring of two unaVected sisters. This is in contrast to
previously reported families with autosomal dominant
inheritance, where the lesions are frequently multiple and
with atypical distribution. Tracheo-oesophageal fistula and
5th finger clinodactyly have not previously been reported
in PWS families.

Several other clinical entities manifest with cutaneous
port wine stain. In this family it is impossible to exclude
Sturge-Weber syndrome with facial port wine stain and
meningeal angiomata with calcification (MIM 185300).
This has been reported to occur in a father and son,7

although it is usually a sporadic occurrence. None of the
aVected subjects in our family suVered from seizures or
developmental delay. Klippel-Trenauny-Weber syndrome
(MIM 149000) requires the presence of hemihypertrophy
and other vascular lesions in association with the port wine
stain. These features were not present in our family.

The presence of port wine stain in four members of this
family suggests that PWS is being inherited as a monogenic
disorder. The pattern of inheritance is consistent with an
autosomal dominant trait with reduced penetrance, X
linked inheritance, or mitochondrial inheritance. From our
pedigree, we cannot exclude X linked inheritance,
although one of the aVected children is female. Mitochon-
drial inheritance seems unlikely, as the port wine stains are
isolated congenital lesions.

Reduced penetrance may be a random event. Alterna-
tively, there may be imprinting, with a requirement for
maternal transmission of a mutation before there is expres-
sion of the port wine stain or there may be anticipation.
There is preliminary evidence for anticipation in familial
cerebral cavernous angioma.8 Cerebral cavernous angioma
is an autosomal dominant disorder of the cerebral vascula-
ture. A gene for this disorder, KRIT1, has recently been
identified on chromosome 7. The mutations identified in
this gene include premature terminations and frameshift
mutations.9 10 In our family, a further explanation of the
inheritance pattern is that hormonal factors may make
expression of a port wine stain more likely in male
mutation carriers than females.

The mechanism by which a mutation in a single gene
would cause the abnormal capillary plexus of a PWS is
uncertain. A second somatic mutation in capillary
endothelial cell precursors may be required, in a situation
analogous to that of retinoblastoma.11 The mutated
endothelial cells derived from this line would then form a
dysplastic capillary network. This “two hit” mechanism
provides an explanation for a genetic basis to sporadic
PWS, but in our family it fails to explain why only the chil-
dren and not the parents are aVected, or why the lesions are
single and localised to the upper body.Figure 1 Family pedigree.
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An alternative explanation would be that the reduced
gene product in endothelial cells renders the capillary
plexus more susceptible to the environmental influences
which may cause sporadic PWS.

The inheritance of PWS in this family provides further
evidence for a genetic predisposition to classical port wine
stains. Investigation of the genetic factors involved in this
common and disfiguring condition may be useful in iden-
tifying new approaches to treatment, as well as providing
insight into the genetic control of development of the
microvasculature.
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Figure 2 (A) III.1: left facial port wine stain following laser treatment. (B) III.2 with faint port wine stain aVecting nose and upper lip. (C) III.3: port
wine stain aVecting left side of face. (D) III.4: port wine stain aVecting upper left quadrant of body.
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