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Chapter 12

Introduction

This recently recognised entity (OMIM # 602501)
(OMIM 2006) is characterised by the association of
macrocephaly (megalencephaly), capillary malfor-
mation of the cutis marmorata telangectatica con-
genita type, cavernous haemangioma, asymmetric
growth pattern, central nervous system malforma-
tions, and neurological abnormalities (Clayton-Smith
et al. 1997, Gerritsen et al. 2000, Moore et al. 1997,
Lapunzina et al. 2004). Despite extensive investiga-
tion of many of affected cases, no specific cause for
the condition has yet been identified (Lapunzina et al.
2004).

In this chapter, we discuss the clinical findings,
natural history, diagnostic criteria, and possible mode
of inheritance of M-CMTC.

Recently, this entity has been renamed macro-
cephaly-capillary malformation (M-CM) (Conway
et al. 2007, Toriello and Mulliken 2007) in line with
the current terminology for vascular anomalies, he-
mangiomas and malformations (Enjorlas et al. 2007,
Mulliken et al. 2006).

We chose to retain the original name through-
out the text as this is still used in the current medical
literature (Katugampola et al. 2008).

Historical perspective and eponyms

Although the association of macrocephaly, limb
asymmetry, and capillary malformations was docu-
mented around 30 years ago, it was not until 1997
that Moore and co-workers (Moore et al. 1997) and

Clayton-Smith and colleagues (Clayton-Smith et al.
1997) independently reported on 22 patients with
common clinical findings and a similar facial gestalt.
The main clinical features of these patients were over-
growth, macrocephaly and cutis marmorata telangi-
ectatica congenita (M-CMTC) along with other
associated anomalies. Subsequent communications
pointed out that some patients reported by other au-
thors might well have had this syndrome (Carcao
et al. 1998, Stephan et al. 1975, Vogels et al. 1998,
Wrobleski et al. 1988). A recent paper reported 6
additional cases, reviewed the literature and critically
analysed the published evidence in order to further
delineate the syndrome (Lapunzina et al. 2004).
Since then, a further two patients have been described
(Akcar et al. 2004, Dinleyici et al. 2004, Nyberg et al.
2005) bringing the total number of patients with M-
CMTC described so far to 77 (Cohen et al. 2002).

Incidence and prevalence

Seventy-seven patients so far reported (Akcar et al.
2004, Dinleyici et al. 2004, Lapunzina et al. 2004,
Nyberg et al. 2005). There is a slight preponder-
ance of males but this is not statistically significant
(M:F � 42:34).

Clinical manifestations

The main characteristics of M-CMTC are macro-
cephaly, pre and postnatal overgrowth, cutis mar-
morata, syndactyly, capillary malformation of the lip
and/or philtrum, skin and joint laxity and develop-
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subcutaneous tissue. Pigmentary abnormalities (hy-
per or hypopigmentation, following the Blaschko
lines) epidermal nevus and deep plantar and palmar
creases have been observed in some patients (Baralle
and Firth 2000). Hyperextensible joints, diastasis
recti, umbilical hernia and inguinal hernia are addi-
tional findings suggesting a connective tissue com-
ponent to the condition.

Craniofacial anomalies

The facial features and craniofacial anomalies seen
in these patients are striking and give rise to a dis-

mental delay (Figs. 1–6). In the following sections
we discuss the clinical features by region.

Skin and connective tissue

The skin is affected in almost all patients with 
M-CMTC. Most of them have a combination of
CMTC, nevus flammeus and flat or cavernous hem-
angiomas, usually most conspicuous in the limbs
(Fig. 5). The capillary malformation on the philtrum
and/or the upper lip is perhaps the most characteris-
tic (Fig. 1) but some children have had a capillary
malformation also of the back or buttocks. The gen-
eralised cutis marmorata tends to fade with time.
One patients developed a mastocytoma-like nodule
in the face (Giuliano et al. 2004). Deep vein throm-
bosis was observed in 2 cases.

The majority of patients have demonstrable in-
creased skin laxity with or without thickening of the

Fig. 1. Characteristic capillary malformation on the philtrum and
the upper lips.

Fig. 2. Typical facial appearance of MCMTC demonstrating sun-
setting” appearance of the eyes with frontal bossing, large fore-
head, and short nose, small chin and full lips.
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Fig. 3. Note the prominent supraorbital ridges associated to facial
asymmetry.

Fig. 4. Axial T1-weighted MR image of the brain demonstrating
left hemimegalencephaly with dilated ventricular horns.

Fig. 5. Combination of CMTC, nevus flam-
meus and flat haemangioma in the right up-
per limb.
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with the latter there may also be asymmetric gingival
hyperplasia. Macroglossia and craniosynostosis are in-
frequent findings (Moore et al. 2004, Vogels et al.
1998).

Growth

More than 95% of the patients have had prenatal
overgrowth with a high birth weight and increased
OFC. Length was normal or just slightly increased
in the majority of children. In view of the neonatal
macrosomia this syndrome is included in the nosology
of the overgrowth syndromes (Cohen et al. 2002).
Postnatal overgrowth may occur but is less common
and with age the weight and height tend to nor-
malise or even fall below the normal centiles for age
and sex (Moore et al. 1997). Postnatal failure to
thrive was reported in a small number of cases
(Moore et al. 2004, Reardon et al. 1996).

Asymmetric growth in the form of hemihyper-
plasia/hemihypertrophy or unilateral overgrowth of
the face, thorax and/or limbs is commonly observed
(Table 1).

Central nervous system and performance

Brain imaging by MRI or CT scans demonstrated
that hydrocephalus with or without hemimegalen-
cephaly is very frequent in M-CMCT (Fig. 4).
White matter anomalies demonstrated by MRI have
been recorded in ~12% of children (consisting in
white matter irregularities with increased signal on
T2-weighted images) (Conway et al. 2008). Cortical
dysgenesis, a thickened, hyposplastic or agenetic
corpus callosum, enlarged cerebellum, Chiari type I
malformation, loss of normal sulcation, pachygyria,
polymycrogyria and abnormal myelinisation with
prominent Virchow-Robin spaces have all been ob-
served (Akcar et al. 2004, Carcao et al. 1998, Conway
et al. 2008, Franceschini et al. 2000, Garavelli et al.
2005, Vogels et al. 1998, Reardon et al. 1996). A dis-
tinctive feature in more than 50% of patients in one
study (Conway et al. 2008) was cerebellar tonsillar
herniation (which was acquired in some cases) as-
sociated with rapid brain growth and progressive

tinctive facial “gestalt” (Figs. 1–3). Macrocephaly,
present at birth and progressive in nature has been
present in more than 95% of cases of M-CMTC
(Lapunzina et al. 2004). The increased occipito-
frontal circumference (OFC) is often independent
of the presence of hydrocephalus and the head size
may continue to increase in size disproportionately
even after shunting. Frontal bossing, large forehead,
short nose, small chin, full lips and thick gums are
usually present. A characteristic finding is a mid-fa-
cial capillary malformation, found mostly on the
philtrum and/or upper lip (Fig. 1). This finding is a
useful diagnostic feature. The cheeks may be full and
fleshy and sometimes with patchy reddish areas of
skin. Most patients have deep-set eyes with promi-
nent supraorbital ridges. A “sun-setting” appearance
of the eyes may be present along with ptosis of the
eyelids and facial asymmetry (Figs. 2 and 3). Along

Fig. 6. Syndactyly of the 2nd–3rd toes.
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Table 1. Summary of Findings in 77 cases# of Macrocephaly-Cutis Marmorata Telangiectatica Congenita (modified from Lapunzina
2005)

Females 34 cases; Males 42 cases; 1 case gender not reported.
#Including the cases of Ringrose et al. (1965); 4 cases of Stephan et al. (1975); 1 case of Meyer (1979); 2 of López-Herce Cid et al.
(1985); 1 of Wroblewski et al. (1988); 2 of Cristaldi et al. (1995); 1 of Barnicoat et al. (1996); 1 of Reardon et al. (1996); 9 of Clayton-
Smith et al. (1997); 13 of Moore et al. (1997); 1 of Carcao et al. (1998); 4 of Vogels et al. (1998); 1 of Berbel Tornero et al. (1999); 1 of
Moffit et al. (1999); 1 of Thong et al. (1999); 1 of Baralle and Firth (2000); 2 of Franceschini et al. (2000); 1 of Gerritsen et al. (2000); 5
of Robertson et al. (2000); 1 of Howells et al. (2000); 1 of Bottani et al. (2000); 3 of Yano and Watanabe (2001); 1 of Schwartz et al.
(2002); 1 of Mégarbané et al. (2003); 1 of Stoll (2003), 7 cases of Giuliano et al. (2003), 6 of Lapunzina et al. (2004); 1 of Nyberg et al.
(2005); and 1 of Dinleyici et al. (2004) and Akcar et al. (2004) (both the same case).
aSome patients did not reach the age for evaluation.

Very frequent (�77%)

Macrocephaly 75/77
Cutis marmorata telangiectatica 72/77
Asymmetry of the head, face or body 66/77
Overgrowth/high birth weight 60/77
Hemangioma of the lip and/or philtrum 60/77

Frequent (25–77%)

Developmental delaya 49/77
Syndactyly of the 2nd–3rd toes 48/77
Hydrocephalus 48/77
High forehead/frontal bossing 42/77
Joint laxity/hypermobility 42/77
Hypotonia 36/77
Hemimegalencephaly 28/77
Hypereslatic skin 25/77
Thick subcutaneous tissue 25/77

Less frequent (�25%)

Dolichocephaly 15/77
Polyhydramnios 15/77
Polydactyly 16/77
True hypertelorism 12/77
White matter anomalies 11/77
Syndactyly 3rd–4th fingers 11/77
Internal A-V malformation 10/77
Seizures 8/77
Pigmentary abnormalities 8/77
Venous aneurysms/thromboses 7/77
Gap between 1st and 2nd toes 9/77
Small palpebral fissures 9/77
Failure to thrive 6/77
Chiari-type malformation 6/77
Hypoglycaemia 5/77
Stridor 5/77
Thick gums 5/77
Arrhythmia/sudden death 4/77
Ptosis of eyelids 4/77
Tumours* 4/77
Cardiac malformation 5/77
Umbilical hernia 3/77
Deep plantar creases 4/77
Pectus carinatum 2/77
Intestinal lymphangiectasia 2/77
Epidermal nevus 2/77
Macroglossia 2/77
Hip dysplasia 2/77
Macrodactyly 2/77
Hip dysplasia 2/77
Single umbilical artery 1/77
Hydronephrosis 1/77
Mesenteric anomalies 1/77
Atrophic abdominal aorta 1/77
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some patients the nails are flattened and have an ap-
pearance similar to that seen when there has been
oedema in utero.

A degree of body disproportion and asymmetry
has been observed in a high percentage of cases, with
or without vascular compromise of the involved
region (Table 1). Joints may be hyperelastic with a
tendency to subluxation in some occasions. Hip dys-
plasia was reported in a small number of cases.

Thorax and abdomen

Complex cardiac malformations were described in two
cases (Clayton-Smith et al. 1997, Giuliano et al. 2003),
a ventricular septal defect (VSD) in another and a di-
lated aortic root in further children (Moore et al.
1997, Nyberg et al. 2005). Akcar et al. (2004), reported
a child with an atrial septal defect and a giant atrial
septal aneurysm, and Giuliano et al. (2003) reported
a further patient with an atrial septal defect (ASD).
Cardiac arrhythmias such as atrial flutter or supraven-
tricular tachycardia have been observed and are often
life-threatening situations requiring intervention.
(Clayton-Smith et al. 1997, Giuliano et al. 2003, Yano
and Watanabe 2001). Mesenteric angina was reported
by Howells et al. (Howells et al. 2000), and intestinal
lymphangiectasia and atrophic abdominal aorta by
others (Megarbané et al. 2003, Thong et al. 1999).
Unlike other overgrowth syndromes, enlargement of
the liver, spleen or kidneys are not often seen.

M-CMTC and Tumours

A total of four patients with M-CMTC have devel-
oped tumours (acute leukemia, meningioma, Wilms
tumour and retinoblastoma) (Lapunzina et al. 2004,
Moore et al. 1997, Schwartz et al. 2002). The boy
with retinoblastoma reported by Schwartz et al.
(2002) did not have the typical characteristics of 
M-CMTC however and might be an atypical case.
One patient was found to have a frontal perifalcine
mass resembling a meningioma at age 5 years in one
study (Conway et al. 2008). Although the number of
patients with M-CMTC currently reported is low
and the types of neoplasia seen so far are heteroge-

growing of the posterior fossa during infancy. Other
findings have been ventriculomegaly, bifrontal ex-
traaxial fluid collections, and cavum septi pellu-
cidum and vergae. Focal CNS infarcts and ischaemic
changes have occasionally been reported (Giuliano
et al. 2004). Conway et al. (2008) postulated that
this constellation of unusual brain features suggests
a dynamic process of mechanical compromise in the
posterior fossa, perhaps initiated by a rapidly grow-
ing cerebellum, which leads to congestion of the
venous drainage, compromised cerebrospinal fluid
reabsorption, increased posterior fossa pressure and
acquired tonsillar herniation.

All degrees of developmental delay have been
observed in M-CMTC, with a predominance of
moderate to severe retardation (Robertson et al.
2000). This retardation seems to be related not
only to brain anatomic anomalies (increased size
of cerebral ventricles, hemimegalencephaly, white
matter abnormalities, etc) but also to probable
CNS cortical dysplasia as developmental delay may
be present in the absence of significant structural
malformations of the brain. Ventriculo-peritoneal
shunts were inserted in about half of the patients
but these had little influence on the macrocephaly,
suggesting a true megalencephaly (Moore et al.
1997, Vogels et al. 1998). Hypotonia, anisocoria,
esotropia, facial nerve palsy, optic atrophy and brain
arteriovenous malformation were observed in several
patients. Seizures have occurred in a few patients but
are not a common finding (Lapunzina et al. 2004).

Limbs

The hands are usually large and broad with a “fleshy”
appearance. Some patients may have polydactyly
(postaxial) and syndactyly of the fingers (Fig. 6)
(Clayton-Smith et al. 1997, Franceschini et al. 2000,
Moore et al. 1997). Macrodactyly was observed in
one case.

Cutaneous syndactyly of the second and third
toes, usually up to the distal phalanx is very frequent
(Fig. 6). There is often a wide space between the first
and second toes. One patient had bilateral oligo-
dactyly with absent fifth toes (Giuliano et al. 2003).
Hypoplastic toenails were observed sporadically. In
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neous, the putative 5–6% tumour risk appears to be
similar to other overgrowth syndromes (Cohen 1989,
Lapunzina 2005, Lapunzina et al. 1998). Thus it has
been recommended that patients with this syndrome
should have regular screening for tumours (Lapunzina
2005) and this will be discussed in more detail below.

Pathogenesis and molecular genetics

The cause of M-CMTC is not known. All cases re-
ported to date have been sporadic. There is a slight
preponderance of males but this is not statistically
significant (M:F � 42:34). No affected parents or
siblings have been observed but increased paternal
age has been noted in several cases. All these data
would seem to support an autosomal dominant pat-
tern of inheritance with the condition arising due to
a new dominant mutation. The parents of patient 4
of Vogels et al. (1998) were consanguineous (second
cousins) with otherwise unremarkable family history
and the parents of the patient of Berbel Tornero et al.
(1999) were first cousins of Gypsy ancestry (an eth-
nic group with a high degree of consanguinity).
Clayton-Smith et al. (1997) suggested that some of
the clinical findings of this disorder such as patchy
vascular markings of the skin, asymmetry, and occa-
sional pigmented skin lesions which follow Blaschko’s
lines might be due to somatic mosaicism. Chromo-
some anomalies have been observed in three patients
with M-CMTC; mosaicism in skin fibroblasts
(diploidy/tetraploidy; 92, XXXY [2]/46, XY [17]) in
one patient was reported by Bottani et al. (2000).
Skin fibroblast chromosomes from other patients
failed to confirm any similar alteration (Lapunzina
et al. 2004). The other chromosome abnormalities
were a 16q deletion in a girl (Cristaldi et al. 1995)
and recently, an apparently balanced translocation
2:17 (p11; p13) (Stoll 2003). Although the latter
may be significant the t(2; 17) could be purely coin-
cidental or due to culture artefact. Data of the 16q
deletion in the report by Cristaldi et al. (1995) is
scant and unfortunately no breakpoint on 16q is
given and molecular studies were not done. Thus, a
cryptic balanced translocation was not excluded and
the significance of this finding remains unclear. The

cause of M-CMTC thus remains elusive but will
probably be elucidated as further patients are de-
scribed (Lapunzina et al. 2004).

Diagnosis and diagnostic criteria

Diagnosis must be based on clinical findings as no
molecular defect has been defined so far. The clinical
findings observed in the majority of patients are
listed in Table 1. Major and minor criteria of M-
CMTC were set forth by Franceschini et al. (2000)
who suggested that the diagnosis could be made in
the presence of: a) macrocephaly and at least two
other findings such as b) cutis marmorata, over-
growth, capillary malformation, syndactyly or asym-
metry. Other groups have proposed similar criteria
(Baralle and Firth 2000, Yano and Watanabe 2001),
suggesting that the diagnosis should be sustained on
the presence of macrocephaly and at least two of the
following findings: overgrowth, cutis marmorata,
capillary malformation, polydactyly/syndactyly and
asymmetry. Robertson et al. (2000) have laid down
more stringent criteria. They suggested as major cri-
teria the presence of: congenital macrocephaly and
CMTC and in addition at least 4 of the following
findings: neonatal hypotonia, developmental delay,
connective tissue defect, frontal bossing, midline
facial nevus flammeus, cutaneous toe syndactyly,
segmental overgrowth and hydrocephalus. With a
condition such as M-CMTC where the spectrum of
problems is broad, more stringent criteria might ex-
clude milder cases which could provide useful clues
to the aetiology of the condition. On the other
hand, the less stringent criteria may not be restric-
tive enough. Only when the underlying genetic basis
is identified will it be possible to validate the differ-
ent sets of diagnostic criteria suggested.

Abnormalities have been identified prenatally in
several patients when macrocephaly, macrosomia,
limb asymmetry, hemimegalencephaly, polyhydram-
nios, ascitis and/or pleural effusions were observed
(Moore et al. 1997, Nyberg et al. 2005, Robrtson
et al. 2000, Vogels et al. 1998) Elevated maternal
serum alpha fetoprotein was observed one one occa-
sion (Robertson et al. 2000). It is difficult to make a
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syndrome, Proteus syndrome, Costello syndrome and
Bannayan–Zonana syndrome. Disorders with skin vas-
cular malformations and asymmetry such as Klippel–
Trenaunay, Parkes Weber must also be considered.
M-CMTC may be easily diagnosed when the full
phenotype, characteristic features and typical gestalt
are present.

Prognosis and follow-up

Long-term prognosis is usually determined by the
neurological (Giuliano et al. 2003) and cardiac mani-

firm diagnosis of M-CMTC prenatally, however, as
the characteristic skin signs, one of the diagnostic
hallmarks of the condition, cannot be visualised.

Differential diagnosis

Differential diagnosis includes other disorders with
overgrowth/macrocephaly (Barnicoat et al. 1996,
Cohen et al. 2002, Lopez-Herce Cid et al. 1985,
Meyer 1979, Mofitt et al. 1999, Ringrose et al. 1965)
such as Beckwith Wiedemann syndrome, Simpson
Golabi Behmel syndrome, Sotos syndrome, Perlman

Table 2. Management Plan For A Child With M-CMTC

Age Problem Health Check/Investigation

At Birth Macrocephaly/overgrowth Plot baseline growth parameters
Structural heart defects Echocardiogram
Cardiac arrhythmia ECG
Internal vascular malformations Abdominal ultrasound scan

Brain imaging
Hip dysplasia Ultrasound scan hips

0–12 months Ventriculomegaly Plot OFC monthly
Paediatric follow-up at monthly Monthly neuro examination 
intervals for first three months, Refer neurosurgeon if excessive increase or signs 
then three monthly of raised intracranial pressure

Predisposition to malignancy 3 monthly abdominal ultrasound examination
Ophthalmological Formal ophthalmological examination
General Monitor growth and development with

physiotherapy/occupational therapy referral as
appropriate
Regular vision and hearing checks

Early childhood Predisposition to malignancy 3 monthly abdominal ultrasound scans until age 5
General Six monthly paediatric assessment with abdominal

and neuro examinations
Offer genetic referral

Developmental problems Formal developmental assessment at 12 months.
Early intervention programme

Hemihypertrophy Refer to orthopaedic surgeon if significant leg
length discrepancy

5–10 years General Monitor growth and development 6–12 monthly
Regular vision and hearing checks

Developmental problems Pre-school assessment of special educational needs

10 years plus General Annual health check with general examination
Developmental problems Review educational needs on a regular basis
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festations. There is almost always some degree of
mental impairment, ranging from mild to severe.
About half of the patients need a ventricular shunt for
treatment of hydrocephalus. Some children can attend
normal school, but in general almost all of them will
need support and a special educational program. An
ECG, together with neurological and cardiac evalua-
tions are recommended for all patients with M-
CMTC due to the fact that some patients have had
life-threatening arrhythmias. It is not clear whether or
not these children need to enter a tumour surveillance
program. It has been suggested recently that regular
physical examination, abdominal and renal ultrasound
and AFP analysis should be carried out (Lapunzina
2005). This recommendation is empirical and more
patients need to be followed up for a longer period of
time before it can be validated. Table 2 summarises the
management plan for a child with M-CMTC.

It is clear from the patients reported so far that
there is a great deal of variability between patients
with M-CMTC. This should be borne in mind
when discussing the diagnosis with the parents, em-
phasising that perhaps the best guide to determining
the prognosis for an individual child, after ruling out
any significant medical complications, is observation
of the child’s progress during the first years of life.

References

Akcar N, Adapinar B, Dinleyici C, Durak B, Ozkan IR
(2004) A case of macrocephaly-cutis marmorata telangi-
ectatica congenita and review of neuroradiologic fea-
tures. Ann Genet 47: 261–265.

Baralle D, Firth H (2000) A case of the new overgrowth syn-
drome-macrocephaly with cutis marmorata, haeman-
gioma and syndactyly. Clin Dysmorphol 9: 209–211.

Barnicoat A, Salman M, Chitty L, Baraitser M (1996) A
distinctive overgrowth syndrome with polysyndactyly.
Clin Dysmorphol 5: 339–346.

Berbel Tornero O, Rometsch S, Ridaura Gastaldo S, Perez-
Aytes A (1999) Macrocephaly-cutis marmorata telangec-
tasica congenita: another case of a newly recognized
entity. An Esp Pediatr 51: 399–401.

Bottani A, Chevallier I, Dahoun S, Cossali D, Pfister R
(2000) Macrocephaly-cutis marmorata telangiectatica
congenita (M-CMTC) syndrome can be caused by
diploidy/tetraploidy skin mosaicism. Eur J Hum Genet
(Suppl 1): 187 (abstract).

Carcao M, Blaser SI, Grant RM, Weksberg R, Siegel-
Bartelt J (1998) MRI findings in macrocephaly-cutis
marmorata telangiectatica congenita. Am J Med Genet
76: 165–167.

Clayton-Smith J, Kerr B, Brunner H, Tranebjaerg L, Magee
A, Hennekam RC, Mueller RF, Brueton L, Super M,
Steen-Johnsen J, Donnai D (1997) Macrocephaly
with cutis marmorata, haemangioma and syndactyly –
a distinctive overgrowth syndrome. Clin Dysmorphol
6: 291–302.

Cohen MM Jr (1989) A comprehensive and critical assesment
of overgrowth and overgrowth syndromes. In: Harris H,
Hirschhorn K (eds.) “Advances in Human Genetics”. Vol.
18. New York: Plenum Press, pp. 181–303 and 373–376.

Cohen MM Jr, Neri G, Weksberg R (2002) Overgrowth
syndromes. Oxford Monographs on Medical Genetics.
Oxford University Press.

Conway RL, Pressman BD, Dobyns WB, Danielpour M,
Lee J, Sanchez-Lara PA, Butler MG, Zackai E,
Campbell L, Saitta SC, Clericuzio CL, Milunsky JM,
Hoyme HE, Shieh J, Moeschler JB, Crandall B,
Lauzon JL, Viskochil DH, Harding B, Graham JM Jr
(2008) Neuroimaging findings in macrocephaly-capil-
lary malformation: a longitudinal study of 17 patients.
Am J Med Genet A 143: 2981–3008.

Cristaldi A, Vigevano F, Antoniazzi G (1995) Hemimega-
lencephaly, hemihypertrophy and vascular lesions. Eur J
Pediatr 154: 134–137.

Dinleyici EC, Tekin N, Aksit MA, Kilic Z, Adapinar B,
Bozan G (2004) Macrocephaly-Cutis marmorata
telangiectatica congenita with atrial septal aneurysm
and magnetic resonance imaging (MRI) findings. Pedi-
atr Int 46: 366–367.

Enjorlas O, Wassef M, Chapot R (2007) Color atlas of vas-
cular tumours and vascular malformations. New York:
Cambridge University Press.

Franceschini P, Licata D, Di Cara G, Guala A, Franceschini
D, Genitori L (2000) Macrocephaly-cutis marmorata
telangiectatica congenita without cutis marmorata? Am
J Med Genet 90: 265–269.

Garavelli L, Leask K, Zanacca C, Pedori S, Albertini G,
Della Giustina E, Croci GF, Magnani C, Banchini G,
Clayton-Smith J, Bocian M, Firth H, Gold JA, Hurst J
(2005) MRI and neurological findings in macro-
cephaly-cutis marmorata telangiectatica congenita syn-
drome: report of ten cases and review of the literature.
Genet Couns 16: 117–128.

Gerritsen MJ, Steijlen PM, Brunner HG, Rieu P (2000)
Cutis marmorata telangiectatica congenita: report of 18
cases. Br J Dermatol 142: 366–369.

Giuliano F, Edery P, Bonneau D, Cormier-Daire V, Philip N
(2004) Macrocephaly-cutis marmorata telangiectatica



332 P. Lapunzina and J. Clayton-Smith

Nyberg RH, Uotila J, Kirkinen P, Rosendahl H (2005)
Macrocephaly-cutis marmorata telangiectatica congenita
syndrome – prenatal signs in ultrasonography. Prenat
Diagn 25: 129–132.

Reardon W, Harding B, Winter RM, Baraitser M (1996)
Hemihypertrophy, hemimegalencephaly, and poly-
dactyly. Am J Med Genet 66: 144–149.

Ringrose RE, Jabbour JT, Keele DK (1965) Hemihyperthro-
phy. Pediatrics 36: 434–448.

Robertson SP, Gattas M, Rogers M, Ades LC (2000)
Macrocephaly – cutis marmorata telangiectatica con-
genita: report of five patients and a review of the litera-
ture. Clin Dysmorphol 9: 1–9.

Schwartz IV, Felix TM, Riegel M, Schuler-Faccini L (2002)
Atypical macrocephaly-cutis marmorata telangiectatica
congenita with retinoblastoma. Clin Dysmorphol 11:
199–202.

Stephan MJ, Hall BD, Smith DW, Cohen MM Jr (1975)
Macrocephaly in association with unusual cutaneous
angiomatosis. J Pediatr 87: 353–359.

Stoll C (2003) Macrocephaly-cutis marmorata telangiectat-
ica congenita: report of a patient with a translocation.
Genet Couns 14: 173–179.

Thong MK, Thompson E, Keenan R, Simmer K, Harbord
M, Davidson G, Haan E (1999) A child with
hemimegalencephaly, hemihypertrophy, macrocephaly,
cutaneous vascular malformation, psychomotor retarda-
tion and intestinal lymphangiectasia – a diagnostic
dilemma. Clin Dysmorphol 8: 283–286.

Toriello HV, Mulliken JB (2007) Accurately renaming
macrocephaly-cutis marmorata telangiectatica congenita
(M-CMTC) as macrocephaly-capillary malformation
(M-CM). Am J Med Genet A 143: 300.

Vogels A, Devriendt K, Legius E, Decock P, Marien J,
Hendrickx G, Fryns JP (1998) The macrocephaly-cutis
marmorata telangiectatica congenita syndrome. Long-
term follow-up data in 4 children and adolescents.
Genet Couns 9: 245–253.

Wroblewski I, Joannard A, François P, Baudain P, Beani JC,
Beaudoing A (1988) Cutis marmorata telangiectatica
congenita avec asymétrie corporelle. Pédiatrie 43:
117–120.

Yano S, Watanabe Y (2001) Association of arrhythmia and
sudden death in macrocephaly-cutis marmorata telangi-
ectatica congenita syndrome. Am J Med Genet 102:
149–152.

congenita: seven cases including two with unusual
cerebral manifestations. Am J Med Genet published
online 126: 99–103.

Howells R, Curran A, Jardine P, Newbury-Ecob R, Sandhu
B (2000) Mesenteric angina complicating a mesoder-
mal anomaly. Eur J Paediatr Neurol 4: 181–183.

Katugampola R, Moss C, Mills C (2008) Macrocephaly-
cutis marmorata telangiectatica congenita: a case
report and review of salient features. J Am Acad
Dermatol 58: 697–702.

Lapunzina P, Badia I, Galoppo C, De Matteo E, Silberman
P, Tello A, Grichener J, Hughes-Benzie R (1998) A
patient with Simpson–Golabi–Behmel syndrome and
hepatocellular carcinoma. J Med Genet 35: 153–156.

Lapunzina P, Gairi A, Delicado A, Mori MA, Torres ML,
Goma A, Navia M, Pajares IL (2004) Macrocephaly-
cutis marmorata telangiectatica congenita: report of six
new patients and a review. Am J Med Genet A130:
45–51

Lapunzina P (2005) Risk of tumorigenesis in the overgrowth
syndromes. Am J Med Genet C Semin Med Genet
137: 53–71.

López-Herce Cid J, Roche Herrero MC, Pascual-Castroviejo
I (1985) Cutis marmorata telangiectática congénita.
Anomalías asociadas. An Esp Pediatr 22: 575–580.

Mégarbané A, Haddad J, Lyonnet S, Clayton-Smith J (2003)
Child with overgrowth, pigmentary streaks, polydactyly,
and intestinal lymphangiectasia: macrocephaly-cutis
marmorata telangiectatica congenita syndrome or new
disorder? Am J Med Genet 116A: 184–187.

Meyer E (1979) Neurocutaneous syndrome with excessive
macrohydrocephalus.(Sturge–Weber/Klippel–Trenaunay
syndrome). Neuropädiatrie 10: 67–75.

Moffitt DL, Kennedy CT, Newbury-Ecob R (1999) What
syndrome is this? Macrocephaly with cutis marmorata,
hemangioma, and syndactyly syndrome. Pediatr Der-
matol 16: 235–237.

Moore CA, Toriello HV, Abuelo DN, Bull MJ, Curry CJ,
Hall BD, Higgins JV, Stevens CA, Twersky S,
Weksberg R, Dobyns WB (1997) Macrocephaly-cutis
marmorata telangiectatica congenita: a distinct disorder
with developmental delay and connective tissue abnor-
malities. Am J Med Genet 70: 67–73.

Mulliken JB, Fishman SJ, Bunows PE (2006) Vascula anom-
alies, hemangiomas and malformations. Oxford: Ox-
ford University Press.




