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HEAD TRAUMA IN A CHILD WITH STURGE-WEBER SYNDROME
OVERLAPPING KLIPPEL-TRENAUNAY SYNDROME

Aleksandar Kosti¢'?, Tatijana ToS$i¢?3, Radisav Miti¢?, Misa Radisavljevicl?,
Predrag Milosevi¢?, Slavko Zivkovic¢l?, Bojan Stanojevi¢i?

Here we present a case of a 10-year-old girl who was diagnosed with SWS at birth. The
history of seizures and transient right-sided hemiparesis dates from the neonatal period. Port-
wine stains on the face, right hand and foot were present from the birth of the child which may
suggest overlapping with KTS. When the girl suffered mild head trauma, some hours after,
vomiting, aphasia, and hemiplegia occurred. The patient was admitted to the Clinic of
Neurosurgery and after observation, she was commenced on symptomatic and antiepileptic
therapy. Within the following 24 hours, aphasia resolved and hemiplegia turned into mild
hemiparesis. As the neurological status improved and the patient felt better, after two more
days of observation, the child was discharged from the hospital.
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Introduction

Sturge-Weber syndrome (SWS) is a rare
congenital neurological and skin disorder. It is often
associated with leptomeningeal angioma, port-wine
stains on the face, and glaucoma. These features
can vary in severity though not all individuals have
all three elements. An estimated frequency of SWS
occurrence is 1 per 50,000 live births, although some
experts believe that there are many unidentified
cases (1).

Neurological symptoms often involve tempo-
rary hemiparesis (25-60%), hemianopsia (40-45%),
glaucoma (30-70%), migraine headaches (40-60%),
and seizures (75-90%) (2). Seizures that begin in
infancy may worsen with age. They usually happen
on the side of the body opposite the birthmark and
vary in severity. The transient worsening of the
hemiplegia manifests with seizures and episodes
resembling hemiplegic migraine.
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Klippel-Trenaunay syndrome (KTS) is another
very rare phacomatosis, characterized by a triad of
vascular malformation, venous varicosity, and hyper-
plasia of soft tissue and bone of the affected limb
(3). Just several cases of overlap between SWS &
KTS have been encountered up to now (3-5). To our
knowledge, this is the first published case report of a
child with an overlap between SWS & KTS who had
mild head trauma.

Brain trauma is often associated with seizu-
res, but children are particularly prone to head in-
juries. A syndrome of transient hemiplegia following
minor head trauma is described in healthy children.
The acute effects can be severe with hemiparesis,
altered consciousness, and evidence of raised intra-
cranial pressure but usually with full recovery (6).
Hemiplegia in children with SWS after a mild head
injury is known to occur in up to one-fifth of cases

(7).
Case report

Here we present a case of a 10-year-old girl,
who was diagnosed with SWS at birth. The history of
seizures and transient mild right-sided hemiparesis
date from the neonatal period. Port-wine stains on
the face, right hand and foot were present from the
birth of the child (Figure 1A, B, C, and D), which
may suggest overlapping with KTS.

The girl was successfully treated for status
epilepticus two months before the mild head tra-
uma. The patient was treated with valproic acid
(Eftil) in the dose of 500 mg twice a day and
carbamazepine (Tegretol) 400 mg twice a day.
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Figure 1. Phacomatosis present in SWS on the right side as a port-wine stain of the face (A, B),
and present in Klippel-Trenaunay syndrome on the hand and the foot (C and D)

The incident occurred in school when she
accidentally hit the head against the wall. There was
no loss of consciousness, but some hours after,
vomiting, aphasia, and hemiplegia occurred. That
was the reason for transferring the child to the
Neurosurgery Department. A brain CT showed no
brain or bone trauma findings. The bilateral brain
atrophy with calcification was present (Figure 2A and
2B).

During hospitalization, the girl was treated
with analgesics (Paracetamol 500 mg per os, three
times a day), and intensive rehydration therapy.
Antiepileptic therapy was continued as previously.
The serum level of valproic acid and carbamazepine
remained at required values inside the wanted

range, namely, at 57.5 mg/ml and 4.1 mg/ml res-
pectively. In the first 24 hours, aphasia resolved and
hemiplegia returned to mild hemiparesis. As the ne-
urological status resolved to previous and the pa-
tient felt better, after two more days of observation,
the child was discharged from the hospital after con-
sultation with a pediatric neurologist. After a month,
at the ambulatory follow-up, the patient had normal
neurological findings. EEG showed normal basic acti-
vity, in the left temporal region some delta wave
activity, without epileptic readiness.

Three years after mild head trauma, the child
was in good clinical condition, without neurological
deficit, and with a history of a seizure-free period of
more than two years.
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Figure 2. A. Brain CT axial slice presents bilateral hemisphere atrophy and calcification and
B. coronal slice

Discussion

The child in our case report had two out of
three signs of SWS. Preserved vision and negative
ophthalmological exam eliminated glaucoma. The
port-wine birthmark was located on the face, typi-
cally on the forehead, temple, eyelid, but also both
cheeks. The port-wine birthmark is usually only on
one side of the face but can be on both sides. Over
time, the skin within the port-wine birthmark can
darken and thicken. It is not common for SWS
patients to have a port-wine birthmark on arms or
legs.

Brain CT showed discrete signs of preexisting
leptomeningeal angioma in the left temporoocipital
region. Leptomeningeal angioma, can affect one or
both sides of the brain, impair blood flow in the brain
and lead to atrophy and calcification in the brain
below the angioma. Its most usual presentation is
hemiconvulsion, which may lead to hemiplegia. Two
months before the admission, the girl had a seizure
attack which was followed by transient left-sided
hemiparesis. At the admission to our clinic, the pa-
tient had localized small contusion of the epicranial
tissue on the forehead, which was hidden with a
port-wine birthmark, and there was no history or
signs of previous seizure.

In patients with Klippel-Trenaunay syndrome,
the port-wine stain usually covers part of one limb.
In our patient, there were some features of each
syndrome and no glaucoma or hypertrophy of bones
or soft tissue of limbs.
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Zolkipli et al. showed in their study 5 pediatric
cases (aged from 10 months to 12 years) of SWS
that had complete recovery of their neurologic deficit
sometime after mild head trauma. In these patients,
as well in our case, the episodes of head trauma
appeared accidental and not caused by a seizure.
The period in which the recovery occurred was from
30 minutes to two weeks. The onset of the neuro-
logic deficit was noted from immediately after the
trauma up to 24 hours (8).

These are consistent with the case of our pa-
tient who developed neurological deficits a few hours
later and it lasted for less than 24 hours. There was
also a case that presented the diagnostic need for
MRI, which had to be done to rule out venous mal-
formation, as the previously done brain CT misdiag-
nosed it as brain contusion (7). During the hospitali-
zation of our patient at the Clinic of Neurosurgery,
brain CT was proved to be an adequate diagnostic
measure, as very soon recovery occurred.

CT findings showed astonishing brain atrophy
in the child, with diffuse bilateral gyral calcification.
This atrophy may be a precondition for more ex-
tensive acceleration-deceleration brain injuries.
Bridging veins are stretched in brain atrophy and
prone to laceration and formation of acute subdural
hematomas, a fact usually associated with the geria-
tric population (9). Atrophy combined with calcifica-
tion also implies dysfunction of the cortical vascular
network along with superficial cortical veins with
persistent high flow to the deep venous system. This
insufficient venous return system results in vascular
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stasis with chronic hypoxia of the brain. This leads to
morphologic changes of the deep venous wall fibro-
sis and thickening and insufficient blood flow throw
its collaterals. The dysfunction or absence of vein
collaterals makes the brain prone to congestion-
induced hypoxia even after mild trauma. This course
of histological and physiological events has its
genetic background (10). In 2013 a somatic non-
synonymous single-nucleotide variant (c.548G—A,
p.Arg183GIn) in GNAQ was identified (11). This
R183Q mutation is associated with most of the
Sturge-Weber syndrome tissue and isolated port-
wine birthmark samples tested. In the study of
Huang et al., the R183Q mutation of the GNAQ gene
was identified as a probable cause for familial SWS
through the sequencing of all of the exons of the
GNAQ and RASA1 genes in 3 patients with familial

SWS. The functional study confirmed that the
genetic mutation R183Q affected the functions of
the encoded protein, Gaqg (12). On the other hand,
some results are implying that KTS may be associa-
ted with a translocation at t (8;14)(g22.3;q13) (13).

Conclusion

Based on our experiences mentioned above,
we can conclude that even mild head trauma can
complicate preexisting SWS and cause transient
hemiparesis. Overlapping of two mentioned syndro-
mes does not make substantial diagnostic or thera-
peutic differences compared to the treatment of
SWS alone. Observation, symptomatic therapy, and
continuation of antiepileptic therapy are mandatory.
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POVREDA GLAVE U DETETA SA STURGE-WEBER I KLIPPEL-TRENAUNAY
SINDROMOM
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U radu se prezentuje slucaj desetogodisnje devojcice, kojoj je dijagnostikovan Sturge—
Weber sindrom (SWS) na rodenju. Epilepti¢ni napadi i prolazne hemipareze datiraju jos od
neonatalnog perioda. Od rodenja su prisutni angiomi lica, desne ruke i stopala, Sto sugerise na
udruzenost sa Klippel-Trenaunay sindromom (KTS). Nakon blage povrede glave, nekoliko sati
kasnije javalju se povracanje, afazija i hemiplegija. Dete je primljeno na lecenje na Kliniku za
neurohirurgiju, radi posmataranja i davanja simptomatske i antiepilepti¢ne terapije. Unutar
slede¢ih 24 sata, neuroloski nalaz se bitno popravlja i nakon dva dana dalje opservacije, dete
se otpusta iz bolnice.
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