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A rare case of  phakomatosis 
pigmentovascularis type IIb associated with 
inverse Klippel–Trenaunay syndrome and 
Sturge–Weber syndrome

Sir,
A 6‑year‑old female was brought with port‑wine stain, 
Mongolian spot, nevus anemicus, and atrophy of the right 
upper and lower limbs which were present since birth. As 
the child grew, port-wine stain and Mongolian spot faded, 
but atrophy of the limbs remained. The family history was 
negative. The port‑wine stain was present on the entire 
face, back of trunk and right extremities, nevus anemicus 
on the face and Mongolian spot on the trunk [Figures 1‑4]. 
The right extremities were about 2.5–3 cm shorter than the 
left ones and the circumference of the right extremities was 
about 1.5 cm less than that of the left ones [Figures 3 and 4]. 

Dermoscopy  (DermLite DL3, USA) of the lesions on the 
face showed red dotted vessels and linear vessels [Figure 5] 
representing papillary and subpapillary form of port-wine 
stain respectively. Magnetic resonance imaging of showed 
that the diameter of right thigh was about 4.4–8.6 mm less 
than the left one at corresponding points  [Figure  6]. The 
cross‑sectional area of the subcutaneous adipose tissue of the 
right thigh was 533 mm2 less than the corresponding area in 
the left one, and the area of the muscle in the right thigh was 
701.3 mm2 less than the left  [Figure  7]. Enhanced MRI of 
head was normal, but electroencephalogram showed frontal 
spikes that were emitted several times which might be either 

Figure 1: Port‑wine stain (red arrow) and nevus anemicus (white arrow) on 
the face

Figure 2: Port‑wine stain (red arrow) and Mongolian spot (blue arrow) on 
the back of trunk
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due to vascular malformations or other causes. Intraocular 
pressure was 32.1 mmHg in the right eye and 17.7 mmHg in 
the left. Based on the clinical and radiological manifestations, 
a diagnosis of phakomatosis pigmentovascularis  type  IIb 
associated with inverse Klippel–Trenaunay syndrome  and 
Sturge–Weber syndrome  was established. The patient 
underwent a surgery for glaucoma on the right eye 1 month 
back following which the intraocular pressure was controlled 
below 20  mmHg. It was suggested that the patient receive 
a new therapy known as hematoporphyrin monomethyl 

ether photodynamic therapy to treat the port-wine stain, but 
patient’s parents were not willing for the same.

Even though phakomatosis pigmentovascularis associated with 
Klippel-Trenaunay syndrome and Sturge-Weber syndrome 
has been reported, to the best of our knowledge, phakomatosis 
pigmentovascularis type  IIb associated with inverse Klippel-
Trenaunay syndrome and Sturge-Weber syndrome has not been 
reported. Phakomatosis pigmentovascularis is a rare congenital 
disease involving capillary malformation and pigmented nevi. 
Type  IIb is characterized by capillary malformation and blue 

Figure  4: Port‑wine stain  (red arrow) on the right lower extremity; the 
circumference and length of the right and left lower extremity

Figure 3: Mongolian spot on chest and stomach; the circumference and length 
of the right and the left upper extremity

Figure 6:   Magnetic resonance imaging; showing the difference in the diameter 
of right and left  thigh

Figure 5: Dermoscopy of port‑wine stain of face 200X) showing scattered 
dotted vessels (green arrow) and linear vessels (black arrow)
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spots and systemic signs with or without nevus anemicus. The 
pathogenesis is still a contentious area. Happle hypothesized 
that it was a result of genetic mosaicism and allelic mutation 
called “twin spotting”.1 Recently, Thomas et al. identified that 
phakomatosis pigmentovascularis with or without systemic 
signs was associated with activating a single somatic mutation 
in GNA11 or GNAQ, encoding Gα subunits of heterotrimeric 
G proteins. In addition, they found R183C mutation of GNA11 
activated p38 MAPK pathway and Q209L mutation of GNA11 
activated p38 MAPK, JNK, and ERK pathways in HEK293 cells.2

Sturge-Weber syndrome is also a congenital neurocutaneous 
disease, characterized by capillary malformation and venous 
capillary abnormalities of the leptomeninges and eyes. The 
pathogenesis has been reported to be related to the mutation of 
GNAQ which is the same as phakomatosis pigmentovascularis.3 
ERK activity was increased by R183Q mutation of GNAQ in 
HEK 293  cells. Klippel-Trenaunay syndrome has a triad of 
capillary malformations, venous and lymphatic malformations, 
and bony and/or soft‑tissue hypertrophy. If the affected 
extremities show deficient growth then the condition is 
known as inverse Klippel-Trenaunay syndrome. Although the 
mutation of AGGF1 was implicated to be the pathogenesis 
of Klippel-Trenaunay syndrome, the pathogenesis of inverse 
Klippel-Trenaunay syndrome is still unclear. The cause of 
deficient growth is also unknown. It has been speculated that 
being homozygous for either a ‘plus’ or a ‘minus’ allele may 
be responsible for the over  or undergrowth of the affected 
extremities, respectively.4 Klippel-Trenaunay syndrome and 
Sturge-Weber syndrome have already been found together in a 
patient in whom the tissue from port-wine stain had a somatic 
mutation of GNAQ.5 These syndromes may be related to a 
somatic mutation in genes such as GNAQ or GNA11; however, 
further studies are required to confirm this hypothesis.
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Figure  7: Magnetic resonance imaging showing the difference in the 
cross‑sectional area of subcutaneous adipose tissue and muscle between the 
thighs
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