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Abstract 

Objective 

Children with a facial port-wine stain (PWS) are supposed to run the risk of 
ophthalmologic and neurologic symptoms. The reported incidence of neuro-
ophthalmologic complications in patients with facial PWS varies per author from 8-80 
percent. Recommendations for screening diverge according to frequency and duration. 
Methods 

Among a group of 198 consecutive patients between 0-30 years of age neuro-
opthalmologic medical history was obtained. Children younger than 6 years were 
referred for opthalmologic and neurologic screening, when not checked earlier. 
Location and extent of the port-wine stain were recorded according the division of the 
trigeminal and cervical nerves. Involvement of the eyelids was separately recorded. 
Results 
Overall 31 patients (16 %) had neuro-ophthalmologic sequelae. When the port-wine 
stain was located on both upper and lower eyelid 55 percent had involvement of the 
accompanying eye. No eye problems were seen when the eyelid was free of this 
birthmark. In 46 percent (6/13) of our patients with a port-wine stain extending over 
Vl,2,3 neurologic problems were seen, while in 61.5 percent eye anomalies were 
diagnosed. Location of the PWS in V3 and CI,2 was never accompanied with eye or 
neurologic pathology. Seizures were almost always present before the age of one year. 
Eye involvement was diagnosed, from glaucoma suspect to glaucoma, from birth to 28 
years. 
Conclusions 
These results make it likely those recommendations for screening and follow-up should 
depend on location and extent of the port-wine stain. 
Screening should start in the first year of life. This counts for ophthalmologic and 
neurologic sequelae. Eye check- ups have to be repeated depending on pathology found 
at first consultation. 
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Introduction 

Port wine stains (PWS) are congenital vascular malformations, present at birth and 
persistent through life. In the face they can occur as isolated birthmarks or be associated 
with abnormal vessels in eye and/or brain. 
Sturge was in 1879 the first to describe the combination of abnormal vessels in the 
facial skin, retina and choroid of the ipsilateral eye and fits of the contralateral side of 
the body (1). Weber, in 1922, reported the radiologic appearance of the syndrome with 
calcifications of the brain in a typical case (2). Since then this combination of symptoms 
has been described by several authors. In this paper we use the name Sturge-Weber 
syndrome when all three components are present: facial capillary malformation (port-
wine stain), neurologic as well as eye involvement (3). 

The introduction of the flash-lamp-pumped pulsed-dye laser offered the possibility to 
treat children with PWS at a very young age, starting immediately after birth (4). Before 
initiation of treatment it is mandatory to know which children are at risk for acquiring 
ophthalmologic and/or neurologic complications.To detect primary pathology these 
children have to be under close surveillance. 
The reported incidence of neuro-ophthalmologic complications in patients with facial 
PWS varies per author from 8-80 percent (4,5,6,7). There is no consensus how often 
and up to what age these children should be monitored. 

In this study 198 consecutive patients with a PWS in the head and neck were examined. 
Our aims were to obtain information on occurrence and age of onset of eye and/or 
neurological symptoms in relation to location of the PWS and to develop 
recommendations for screening and evaluation. Our results will be compared with the 
literature published on the subject. 

Methods 

The study was performed at the Academic Medical Center of the University of 
Amsterdam, as corollary of a study on effectiveness of the flash-lamp-pumped pulsed-
dye laser (8). Patient with a PWS applied for treatment at the Department of Plastic 
Surgery. Patients were self-referrals who learned from the possibility to treat facial 
PWS with the flash-lamp-pumped pulsed-dye laser through publicity in the media. 
Eligible for enrollment in this prospective cohort study were all consecutive patients 
with PWS in the head and neck area, under the age of 30 years. Informed consent was 
obtained. 
During the first consultation location and extent of the PWS were noted. Location was 
registered according to the distribution in one or more of the branches of the trigeminal 
nerve and or neck: VI, ophthalmic branch of trigeminal nerve, including upper eyelid, 
V2 maxillary branch including lower eyelid, and V3 mandibular branch. In the literature 
different definitions have been used for the areas innervated by the branches of the 
trigeminal nerve, causing different outcomes in frequency of involved areas. We follow 
Moores' (9) leading anatomical textbook according to which the upper eyelid is 
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innervated by the first branch of the trigeminal nerve and the lower eyelid by the second 
branch (Fig 1). 

Photographs were made in a standardized way: full face, profile and 3/4 position. 
Since laser treatment can be experienced as painful and repeated treatments had to be 
given, young children had to be treated under general anesthesia. 
All patients were asked for their medical history, including ophthalmologic and 
neurological disorders in a structured way. If patients were under medical supervision in 
another institution data were obtained from their treating physician. All patients under 6 
years of age were advised to see an ophthalmologist and neurologist. 

Ophthalmologic examination 

Patients who were checked by our ophthalmologist were screened in an outpatient 
setting or during general anesthesia given for laser treatment. Routine ophthalmologic 
examination included splitlamp examination of the anterior segment, fundoscopy with 
dilated pupils and intraocular pressure measurement. In selected cases gonioscopy was 
performed. When abnormalities were seen patients were referred for further routine 
ophthalmologic examination including vision, visual fields, and follow-up appointments 
were made. 

Neurologic examination 

In the department of pediatric neurology children under the age of 6 years were checked 
for neurologic deficits. Electroencephalography was performed routinely and above the 
age of 3 years an X-ray of the skull was made. Children older than 5 years of age were 
only further investigated when there were signs of neurologic deficits. Children older 
than 6 years and adults were only referred if they had been experienced symptoms. 

Results 

In our group of 286 patients, 198 had a PWS in the head and neck area and were 
younger than 30 years. Their age ranged from 2 months to 30 years; the average age 
was 5 years 5 months. There were 125 females and 73 males. Sixty-one children were 
younger than 6 years. 

In 23 patients the PWS was localized only in the area of the ophthalmic branch of the 
trigeminal nerve (VI), 91 patients had involvement only in the maxillary branch (V2), 
28 PWS were in the mandibular/ branch only (V3) (Fig.l). Thirty-one patients had à 
stain extending in VI and V2. In 13 patients VI, 2, 3 were involved of whom five 
patients had a bilateral stain. Twelve patients had involvement of their neck only. 

Abnormalities of the eye were seen in 26 (13.1%) patients and neurologic problems 
were diagnosed in 13 (6.6%)patients. In this group 8 persons had a PWS together with 
eye- and brain anomalies: only they fulfilled all three diagnostic criteria for Sturge-
Weber syndrome (3). 
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Eye- in volvem ent 

Ophthalmologie screening was performed in 53 patients: 22 persons were checked in 
our hospital, the other 31 patients were seen by an ophthalmologist in another medical 
center. Fourteen persons had their eye anomalies diagnosed before they applied for laser 
treatment in our unit. Among the 22 patients screened by the ophthalmologist, 12 had 
abnormalities. None of these patients was aware of these problems. All, except one, 
were under the age of 8 years. In total, in 26 cases (13 %) eye pathology was diagnosed. 

Localization of the PWS on the eyelids in relation to involvement of the eye itself is 
noted in table 1. In 40 persons with a PWS the upper- as well as the lower eyelid, 22 
had involvement of the accompanying eye. 
Eye symptoms diagnosed were in the full spectrum of abnormal vessels in the eye 
which eventually can lead to glaucoma: retina detachment, increased corneal diameter, 
optical nerve cupping, visual field defects or hemianopsia (when the occipital cortex is 
involved). 
In the 31 patients with involvement of VI and V2: 14 (45%) had eye anomalies. Of 13 
patients with a PWS in VI-2-3, eight had eye involvement. A number of 23 PWS in VI 
correlated to 1 eye-involvements (4.3%) and 91 stains in V2 related to 3 glaucomas 
(3.3%). Localisation of the PWS on eyelids is often related to eye problems (table 2). 
Extensive stains involving two or more dermatomes were frequently related to eye 
anomalies. 

Neurologic symptoms 

In this group of 198 patients, 13 (6.6%) persons mentioned neurologic problems: 12 
reported neurologic symptoms like seizures and transitory hemiparesis; one developed a 
subdural haemorrhage. All children with brain involvement, except one, had developed 
their neurologic sequelae before the age of one year. All of these participants applied for 
laser treatment after the diagnosis of neurologic impairment had been made. 
A neurologist checked 20 patients without complaints. Twelve children electively seen 
by our pediatric neurologist were found normal as were 8 patients checked by 
neurologists in another hospital. In these 20 children no abnormalities were seen in 
electroencephalogram and X-rays of the skull made at consultation. 
The association between location of their port-wine stain and their neurologic symptoms 
was examined (Table 2). 
Nine of the 44 patients with at least VI and V2 involvement had neurologic problems 
(20 %), versus 3 of the 23 patients with a port-wine stain in VI (13%) and only one of 
91 (1%) patients with V2 involvement. Six of 13 patients (46%) with involvements of 
VI, 2, 3 had neurologic pathology. 
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Discussion 

In this study we found that in 55 % of the patients with a PWS on upper as well as 
lower eyelid the accompanying eye showed pathologic features. No eye problems were 
seen when the eyelids were free of birthmark. 
Patients with a PWS extending over the area innervated by VI,2,3 of the trigeminal 
nerve had in 46% neurologic and in 61.5% eye pathology. 

In 198 patients referred for treatment of their facial PWS 6.6% had neurologic 
symptoms and 13.1% had eye-involvement. Overall 31 (16%) had neuro-ocular 
sequelae, which confirms Enjolras findings: 15% with neuro-ocular symptoms among 
106 patients with a facial PWS (3). Her study was retrospective, from an 
interdisciplinary working group on vascular anomalies. In Tallmans series 8% of 274 
patients (recruted from the laser centre) with PWS in trigeminal location had evidence 
of eye and/or central nervous system involvement (5). Bebin et al. however described 
seizures in 75% of their group of 102 patients (retrieved under mainly neurologic 
diagnostic labels) (6). Sujansky et al. mentioned 80% seizures in 171 patients (recruted 
among members of the Sturge-Weber foundation), 48% of them having glaucoma (7). 
The figures quoted by Bebin and Sujansky differ probably from Enjolras, Tallmans and 
our results because their patients were selected from a group with neurologic disorders. 
Uram et al. states that the extent of the PWS does not relate to neurologic disease, but 
this is not confirmed in our study (10). 

Stevenson and Morin evaluated 50 patients with nevus flammeus in the face and 
concluded that a nevus in the first and second branch of the trigeminal nerve gave a 
15% chance of definite glaucoma and 30 % chance of diagnosing a glaucoma suspect 
(11). In our group of 26 eye involvements (13%) we diagnosed the complete spectrum 
of bupthalmus, enlargement of episcleral and conjunctival vessels as well as retina 
detachment. Bupthalmus was the first manifestation in 7 patients at birth. Ocular 
manifestations were diagnosed only when the eyelids were involved (table 1). Large 
PWS (extending over two or three 'V' areas) were more related to ocular pathology 
than the small stains which confirms Mulliken findings (table 2)(12). 

Controversy exists as to how often ophthalmologic and/or neurologic control should 
take place and untill what age problems can be expected. 61% of Sujanskys' patients 
had their glaucoma diagnosed during the first year of life and 72% at the age of 5 years, 
the oldest patient having onset of symptoms at the age of 38 years (7). In Iwachs group 
of patients 56% had been diagnosed as having glaucoma before the age of 4 years, all 
others before the age of 20 years (13). In our patients eye symptoms were seen develo
ping from more episcleral vessels and excavation of the pupil to glaucoma during the 
years of follow-up. The oldest patient with eye symptoms not known until ophthalmo
logic examination was 28 years. Fredrick et al. and Goldman et al. recommend 
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reexamination of the eye every 3-4 months when no glaucoma is found, (14,15), 
whereas Mulliken sees a need for examination by an ophthalmologist every 6 months 
up to 2-3 years of age (12). Depending on localization (involvement of both eyelids) 
and extent (more than one trigeminal area involved) we would refer patients for 
ophthalmologic screening, in a frequency depending on diagnosed eye pathology at first 
consultation (from once every 3 months to once a year). 

Glaucoma caused by vascular problems as seen in combination with port-wine stains is 
often difficult to treat with conventional treatment. Hopefully timely detection will give 
these patients a better chance to keep their vision. 

The age of onset of seizures in our patients ranged from birth to 7 years, almost all 
before the age of one year. Sujansky et al. gave the age of onset of seizures in 133 
patients ranging from birth to 23 years, median 6 months. Ninety-five percent of those 
with seizures had an onset before the age of 5 years. Roach recommends a CT scan for 
patients at risk without defining this risk and states that epileptic seizures developed 
during the first 2-3 years of life (16). In all our patients neurologic investigations were 
started after onset of seizures. No abnormalities were found in the electively screened 
group. 
Based on our results and those available in the literature, we feel that the following 
recommendations can be made. The pediatric neurologist should see children with large 
PWS preferably in the first year of life, since most complications are seen before the age 
of one year. Screening on neurologic abnormalities has to be continued until 6 years of 
age. After that age the risk of neurologic impairment is small but not zero. It has to be 
seen if an extensive work-up with CT, MRI, angiography and Spect enables us to detect 
children at neurologic risk before neurologic damage is caused. Extensive screening of 
all PWS patients, regardless facial extent of the PWS and age of the patient seems 
overdone. 
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Fig 1 : Distribution of innervation of the face by branches of the ophthalmic nerve 
(V1,V2,V3) (9).Next to it the number of patients in our study having their port-
wine stain in a certain dermatome. 

VI 23 
V2 91 
V3 28 
V1-2 31 
Vl-2-3 13 
C2-3 (neck) 12 
Total 198 
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Table 1 

Location of PWS on eyelids in relation to eye pathology 

Upper eyelid Lower eyelid Upper and 
lower eyelid 

No eyelid 
involvement 

Eye problems 1 (5.9%) 3(7.1%) 22 (55%) 0 (0%) 

No eye problems 16(94.1%) 39 (92.9%) 18(45%) 99(100%) 

Total 17 42 40 99 

Table 2 
Eye 
problems 

Neurologic 
problems 

Eye plus neurologic 
problems 

V 1 ( n=23) 1 (4.3.%) 3 (13%) 1 (4.3%) 
V2(n=91) 3 (3.3.%) 1 (1.1%) 0 (0%) 
V 3 ( n=28) 0 (0%) 0 (0%) 0 (0%) 
V l-2(n=31) 14 (45.2%) 3 (9.7%) 2 (6.5%) 
Vl-2-3(n=13) 8 (61.5%) 6 (46.1%) 5 (38.4%) 
C2-3(n=12) 0 (0%) 0 (0%) 0 (0%) 
Total 198 26(13.1%) 13 (6.6%) 8 (4.0%) 

Location of PWS according their distribution and related to ophthalmo-neurologic 
problems (V1,V2,V3 according branches of the trigeminal nerve). 
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