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The risk of glaucoma associated with
phacomatosis cesioflammea and phacomatosis
cesioflammeo-marmorata

Background: The ocular features of phacomatosis pigmentovascula-
ris (PPV) have rarely been reported, and glaucoma is the leading
cause of blindness in patients with this condition. To protect vision
in these patients, it is important to identify glaucoma as early as
possible. Objectives: To systematically report the systemic and ocu-
lar manifestations of phacomatosis cesioflammea and phacomatosis
cesioflammeo-marmorata, and to investigate a glaucoma risk scoring
system. Materials & Methods: In this prospective study, patients with
PPV from 2014 to 2021 were included. Clinical information was col-
lected, and associations with glaucoma were evaluated. The suitability
of the scoring system was assessed. A systematic literature review and
analysis of reported cases of PPV was performed. Results: A total of 28
participants with PPV were included. Their ocular findings were similar,
ranging from episcleral hyperpigmentation (78.5%), glaucoma (75%),
choroid haemangioma (38%), and retinal vascular abnormalities (48%),
to hyperpigmentation of the cornea, iris, lens and fundus. Glaucoma was
associated with multiple factors, especially a thick choroid (odds ratio:
2.61; p = 0.008) and a diffuse mass-type of episcleral hyperpigmentation
(odds ratio: 41.3; p = 0.027). The risk scoring system was characterized
by high sensitivity (84%) and specificity (80%; AUC = 0.91) in pre-
dicting glaucoma. Conclusion: In addition to involving the systemic
system, phacomatosis cesioflammea and phacomatosis cesioflammeo-
marmorata also represent a specific spectrum of ophthalmic vascular
malformations and hyperpigmentation. Early and periodic detailed ocu-
lar examination are recommended. The novel scoring system will help
to tailor follow-up for visual protection.

Key words: glaucoma, nevus of Ota, ocular manifestation, phacomato-
sis pigmentovascularis, port-wine stains, pigmentation

P hacomatosis pigmentovascularis (PPV) is a rare,
congenital, multisystemic disorder characterized by
the coexistence of extensive cutaneous vascular

malformations and pigmented naevus [1]. Approximately
300 cases of PPV have been reported worldwide. Note that
approximately 50% of patients with PPV also demonstrate
extracutaneous involvement with variable manifestations
[2], predominantly ocular or brain abnormalities [3]. Howe-
ver, only a few studies in the dermatologic literature
mentioned ocular examination [2, 4, 5], and no case–control
study has addressed glaucoma risk factors in PPV due to its
rarity.
Glaucoma is the major cause of blindness (31%) in
patients with phacomatosis cesioflammea, cesiomarmorata,
and cesioflameo-marmorata [3]. Challenging management
of the related glaucoma has been reported previously
[6, 7]. Multiple mechanisms may be involved in the
etiopathogenesis of glaucoma in PPV [8] but currently
remain ambiguous. Recognition of the risk factors and

the earliest possible detection of glaucoma are critical
in preserving visual function. However, the ocular fea-
tures and the glaucoma risk factors in PPV are not well
understood.
For cosmetic purposes, most patients with PPV consult der-
matologists first. It is incumbent on these practitioners to be
fully aware of the ocular complications of PPV, and possibly
to query patients with a risk of eye disease early for refer-
ral to an ophthalmologist. The pattern of birthmarks has
been recognized as a predictor of glaucoma but includes
diverse conditions (port wine stains [PWS], Sturge-Weber
syndrome (SWS), nevus of Ota, and PPV) [9, 10]. Com-
pared with those diseases, PPV is rarer and appears to
be influenced by more factors. In this study, we aimed to
present the detailed ocular manifestations in 28 patients
with PPV and investigate a risk scoring system for the asso-
ciated glaucoma. We also performed a systematic literature
review to explore the ocular features of different types of
PPV.
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Methods

This research comprises a case–control study for which
approval was obtained from the Ethical Committee of
Zhongshan Ophthalmic Center (NO. 2020KYPJ106) and
the tenets of the Declaration of Helsinki were adhered to. All
subjects and their parents received explanations of the pur-
poses, procedures, risks, and benefits of this study. Informed
consent was obtained.
All subjects who were both diagnosed with PPV and were
referred to Zhongshan Ophthalmic Center from January
2014 were included. Routine follow-up for new-onset
glaucoma screening and detection of the progression of
glaucoma was planned for each subject after their first visit.
PPV was defined as the coexisting presentation of cuta-
neous vascular malformations and pigmented naevus. All
subjects were requested to undergo physical examination,
comprehensive ocular examination, routine laboratory stu-
dies, abdominal ultrasound and brain magnetic resonance
imaging (MRI). Any patient who refused was excluded
from the study. PPV was classified into six types according
to the updated Happle classification [11]. The distribu-
tion pattern of pigmentary naevus at the level of the trunk
and limbs was classified into four types (“cape”, “bathing
trunk”, “fingerless glove” and “toeless stocking” distribu-
tion), and at the level of the head was classified into another
three types (frontonasal, mid-face and mandibular) [12].
Eyes with glaucoma were considered as cases, and those
without glaucoma were considered as controls.
Analysis of facial capillary naevus and pigmented naevus
was performed for patients without a history of cutaneous
laser therapy at the first visit. Facial capillary naevus was
documented by photography and classified according to the
facial PWS classification system (S1, S2, and S3) [9, 13],
which is based on embryonic facial vasculature distribution,
rather than the trigeminal nerve. The colour parameters of
facial capillary naevus were expressed using the L*, a*,
and b* colour system of the Commission Internationale de
l’Eclairage (CIELAB). Colour was assessed in a single-
blind manner by Dr. YF Yang using Adobe Photoshop, and
values were converted by optical equations described in a
previous study [14]. The values of �E, �a*, and �b* were
defined as the differences between naevus and normal-like
skin on the face.
Ocular examination included slit-lamp biomicroscopy,
intraocular pressure (IOP) evaluation, gonioscopy, fundus
photography, visual field testing, B-scan ultrasonogra-
phy, and fundus angiography. Notably, gonioscopy and
angiography were conducted on cooperative patients or
children under anaesthesia. Visual field testing was conduc-
ted on cooperative patients older than 12 years old.
The diagnosis of glaucoma was made by the same oph-
thalmologist (Pro. Yu MB) according to the Childhood
Glaucoma Research Network (CGRN) diagnostic criteria
for children [15] and the criteria of the United Kingdom
Glaucoma Treatment Study (UKGTS) for adolescents and
adults [16].
Limbal involvement (clock hour) and the width of the epis-
cleral pigmentation were collected. The width was defined
as the distance from the area with limbus-involved pigmen-
tation to the most distal boundary of the pigmented area.
We classified episcleral hyperpigmentation into two types:
(1) scattered-plaque type (SP type) (affected area <two

connected quadrants); and (2) diffuse-mass type (DM type)
(affected area >2 connected quadrants).

Literature review
A systematic literature search was performed in Pub-
Med, Web of Science, Embase and Scopus (1982-2021)
to include all reported patients diagnosed with “phaco-
matosis/phakomatosis pigmentovascularis”. We critically
assessed the appearance of each patient and reclassified
them. Cases mentioned only in the abstract were not inclu-
ded. Cases with naevus roseus were excluded due to the
general confusion and misdiagnosis of phacomatosis spilo-
rosea and phacomatosis melanorosea [11]. The birthmarks,
type of PPV and the ocular manifestations of the patients
were extracted from each article.

Statistical analysis
Descriptive data are presented as mean ± SD or median
(interquartile range [IQR]). Data that were non-normally
distributed in the two groups were compared using a non-
parametric test followed by the Kruskal-Wallis test and �2
test. The correlations among variables were analysed with
Spearman’s correlation analysis. Backward variable selec-
tion was used to construct a multivariate logistic regression
model. Each significant feature in the univariate logistic
regression model was scored with 1 point, and each signi-
ficant feature in the multivariate model was scored with
2 points. The total risk score was investigated through
receiver operating characteristic (ROC) curve analysis.
Two-sided tests were considered statistically significant
with a p value <0.05. All statistical analyses were perfor-
med with SPSS software (SPSS, Inc., Chicago, IBM).

Results

Subject characteristics
A total of 28 subjects with PPV were included from January
2014 to January 2021. Except for four patients with glau-
coma who were followed via telephone, all patients were
followed in our outpatient department. Through May 2021,
the average follow-up period was 37 months (range: 1.5-
89 months). The mean age at the first visit was 2.73 years
(range: 0.03-26.4 years). Fifteen subjects (54%) were male.

Systemic involvement
Cerebral MRI of 25 patients was available, demonstrating
abnormalities in nine (36%), including: varicose veins, loss
of the posterior communicating artery, contrast-enhanced
leptomeningeal vascular anomalies, choroid plexus cysts
and cerebral atrophy. Other systemic involvement included
bilateral symmetrical triangular alopecia (2/28), lower limb
asymmetry (2/28), seizures (6/28) and anaemia (2/28).
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Table 1. Clinical characteristics of patients with phacomatosis cesioflammea or phacomatosis cesioflammeo-marmorata.

Characteristic Values

Type of PPV † (no. patients, %)
Cesioflammea
Cesioflammeo-marmorata

Naevus anaemicus † (no. patients,%)

25 (89)
3 (11)
15 (54)

Distribution pattern of pigmented naevi † (no. patients, %)
Cape distribution
Bathing trunk distribution
Fingerless glove distribution
Toeless stocking distribution

17 (61)
19 (68)
9 (32)
7 (25)

MRI abnormalities †† (no. patients, %) 9 (36)

Glaucoma † (no. patients, %)
Bilateral glaucoma

21 (75)
10 (36)

No. eyes with glaucoma 31
Distribution of ipsilateral facial capillary naevus (no. eyes, %)

S1, S2
S1, S2, S3
S1, S3
S1/S2/S3 only

6 (66.7)
23 (74.2)
2 (100)
0

Eyelid involvement of capillary naevus (no. eyes, %)
Without
Upper eyelid
Lower eyelid
Both upper and lower eyelids

1 (7)
2 (50)
4 (67)
24 (75)

Distribution of ipsilateral nevus of Ota (no. eyes, %)
Without
Frontonasal
Mid face
Frontonasal & mid face

18 (56)
8 (53)
7 (58)
4 (66)

Eyelid involvement of nevus of Ota (no. eyes, %)
Without
Upper eyelid
Lower eyelid
Both upper and lower eyelids

23 (58)
3 (38)
2 (67)
3 (60)

Episcleral hyperpigmentation (no. eyes, %)
Scattered plaque type
Diffuse mass type

Iris heterochromia (no. eyes, %)
Reduction of iris crypt (no. eyes, %)
Iris mammillation (no. eyes, %)
Choroidal haemangioma ††† (no. eyes, %)††
Abnormal FFA ‡(no. eyes, %)
Abnormal ICGA §(no. eyes, %)

6 (55)
20 (74)
30 (64)
26 (67)
8 (73)
20 (100)
11 (92)
3 (100)

MRI: magnetic resonance imaging; FFA: fundus fluorescein angiography; ICGA: indocyanine green angiography.†A total of 28 participants were
included.††MRI examination was only available in 25 cases and unavailable temporarily in three children who did not have glaucoma.†††Ultrasonograph
was performed for 29 and 23 eyes with and without glaucoma, respectively.‡FFA was performed for 11 (21 eyes) and 4 patients (8 eyes) with and without

glaucoma, respectively.§ICGA was performed in 8 (15 eyes) and 1 patient (2 eyes) with and without glaucoma, respectively.

Cutaneous findings
The cutaneous characteristics of our subjects are listed in
table 1. Phacomatosis cesioflammea (89%) was the most
common type (figure 1A-C). All patients had bilateral exten-
sive naevus. Facial capillary naevus varied in terms of how
dark it was (figure 2A, B) and was present in 27 patients,
19 of whom (70%) had bilateral lesions. The mosaic type
of capillary naevus showed a flag-like pattern.
Sixteen patients (57%) had lip hypertrophy, mostly with
capillary naevus involving S3. Oral mucosal vascular
malformation and plaque pigmentation were observed in
78% and 46% of patients, respectively. Genital mucosa
was normal.

Ocular involvement
Ocular features are shown in table 1, all of which were ipsi-
lateral to the facial capillary naevus. Vascular malformation
(figure 2C-H) presented on the sclera, retina and choroid in
64%, 41% and 38% of eyes, respectively. Choroidal thick-
ness gradually increased by approximately 0.2 mm without
choroidal/retinal detachment over eight years of follow-up.
Retinal vascular malformations were stable during follow-
up, and most of them involved peripheral vascular leakage
and tortuous capillaries, followed by increased vascular
branching. Peripheral nonperfusion or venous shunts were
present in one eye. The colour scores (�E, �a*) of the facial
capillary naevus were positively correlated with choroidal
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Figure 1. Segmental dermal melanocytosis and ocular hyperpigmentation in patients with phacomatosis pigmentovascularis.
A-C) Extensive grey macules in a “cape” distribution and “bathing trunk” distribution, overlapping with naevus flammeus. D)
Episcleral hyperpigmentation presents as diffuse mass-type in a patient with glaucoma and (E) scattered plaque-type in a patient
without glaucoma. F) Diffuse iris heterochromia with iris mammillation. G) Obvious hyperpigmentation is detected on the
pericornea (white arrow) with a reduced number of iris crypts. H) Punctate hyperpigmentation on the lens (white arrow) and iris
heterochromia are shown in a patient treated with 1% tropicamide for mydriasis. I) Gonioscopy reveals increased pigmentation
of the anterior chamber angle.

thickness (p < 0.001). Hyperpigmentation mostly presen-
ted on the sclera, anterior chamber angle, and iris, and for
a few patients, the cornea and lens (figure 1D-I). Bilateral
episcleral hyperpigmentation was common. Of note, one
patient had Peters-like anomaly.
Surprisingly, laser spot-like pigmentation was observed on
the fundus of a patient after two sessions of photodynamic
therapy (PDT) for the treatment of facial PWS (Annexe
Asupplementary figure 1). However, the impact on visual
function could not be assessed due to non-cooperation of
the patient.

Glaucoma risk factor analysis associated with
phacomatosis cesioflammea and phacomatosis
cesioflammeo-marmorata
Twenty-one patients had glaucoma in 31 eyes at presenta-
tion, and 52% of them were younger than 1.5 years old.
There was no new-onset glaucoma during follow-up. The
median age at diagnosis of glaucoma (1.29 years) was
slightly greater than the age at the last follow-up visit
among patients without glaucoma (1.24 years) (p > 0.1).
The median follow-up period was longer for patients with
glaucomatous eyes (61.17 months, relative to controls: 5.73
months) (p = 0.01).
At the patient level, glaucoma was not associated with
naevus anaemicus (p = 0.076) or total pigmentary naevi
involving body segments (p = 0.274). At the eye level, glau-
coma was not associated with nevus of Ota, but associated
with PWS, iris heterochromia (OR = 14.118; p = 0.016) and
choroid haemangioma (CH) (p < 0.01). Univariate logistic
regression (table 2) revealed glaucoma associated with dar-
ker facial PWS, PWS with S1S2 involvement, PWS with
both upper and lower eyelid involvement, a thick choroid,
DM-type episcleral hyperpigmentation, iris heterochromia
and a reduction in iris crypts. In the multivariate model, a
thick choroid and DM-type episcleral hyperpigmentation
were associated with glaucoma.

The risk scoring system demonstrated good accuracy in
predicting glaucoma associated with the two types of PPV
with a cut-off of 6.5 (area under the ROC curve: 0.91 [AUC],
95% CI: 0.85-0.99) (Annexe Asupplementary figure 2) and
high sensitivity (84%) and specificity (80%).

Ocular involvement in reported cases
We included 238 patients from 95 articles presenting with
certain types of PPV and having undergone ocular examina-
tion, including 39 patients without facial PWS. The details
of the reported ocular features are summarized in table 3.
Consistent with our results, ocular involvement mostly
occurred in patients with phacomatosis cesioflammea.
Episcleral hyperpigmentation was the most common mani-
festation, followed by glaucoma. Most glaucoma (74%)
occurred before the age of three. The incidence of glaucoma
was 32% in patients with phacomatosis cesioflammea,
and 55% and 27% in patients with phacomatosis cesio-
marmorata and phacomatosis cesioflammeo-marmorata,
respectively. However, glaucoma was not significantly
correlated with type of naevus cesius–associated PPVs
(p = 0.805) or naevus anaemicus (p = 0.517). CH and retinal
vascular abnormalities were rarely reported.
A summary of the data based on the literature search and
the present study is presented in Annexe Asupplementary
tables 1, 2.

Discussion

A particular spectrum of ophthalmic features associa-
ted with phacomatosis cesiomarmorata and phacomatosis
cesioflammeo-marmorata was presented in our study. Our
results demonstrate a significantly higher risk of glaucoma
in patients presenting with CH, DM-type episcleral hyper-
pigmentation, and dark facial PWS, especially involving
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Figure 2. Capillary naevus and ocular vascular malformation
in patients with phacomatosis pigmentovascularis. Facial nae-
vus flammeus is darker in a patient with glaucoma (A) than
a patient without glaucoma (B). C, D) Dilated episcleral ves-
sels with increased density present a reticulate appearance with
episcleral melanosis. E, F) Dark and total perilimbal episcleral
hyperpigmentation are shown in the eyes. G) Fundus fluores-
cein angiography shows peripheral retinal vascular leakage,
venous shunts and tortuous capillaries. H) Choroidal haeman-
gioma (white arrow) demonstrated by B-scan ultrasonography.

S1S2. Most glaucoma occurs in early childhood. Early eva-
luation of the risk of glaucoma based on our risk scoring
system may help to detect high-risk patients and tailor indi-
vidual lifelong follow-up.
To further understand the relationship between ophthalmic
complications and the different types of PPV, we critically
reviewed and assessed the published cases of PPV. Of note,
in most published cases, eyes were not assessed systemati-
cally and follow-up was short, thus the incidence of ocular

disorders might have been underestimated. Consistent with
a previous study [3], ocular complications were most com-
mon in patients with phacomatosis cesioflammea. However,
we could not demonstrate a significant correlation between
glaucoma and type of naevus cesius–associated PPV. In a
large study of PPV, systemic involvement was not associa-
ted with the extent of naevus, presence of naevus anaemicus,
site of PWS or type of mosaicism [17]. Our risk sco-
ring system showed that ocular features were risk factors
for glaucoma. Therefore, for glaucoma, these risk factors,
rather the type of PPV, are recommended for surveillance.
We suggest that frequent ophthalmic examination is unne-
cessary for patients whose risk scores are less than 6. Other
patients will need follow-up visits every three months ini-
tially, although eventually, this can be reduced to every six
months.
CH and retinal vascular abnormalities were common in
our patients with glaucoma, but were rarely reported pre-
viously due to a lack of systematic assessment of the fundus.
Consistent with our results, studies demonstrated that CH
only occurred in patients with glaucoma [4, 18–20]. Man-
dal et al. [6] recently reported that an overlooked diagnosis
of retinal vascular abnormalities could potentially lead to
retinal detachment after trabeculectomy for treating glau-
coma. Therefore, fundus examination in patients with PPV,
even children, warrants attention.
Our results also suggest that the distribution of facial PWS
is a predictive factor of glaucoma. In the literature review,
numerous studies described PWS according to the distribu-
tion of the trigeminal nerve, however, this view is outdated
and should be abandoned [21]. A recent study suggested
that PWS follows the distribution of the embryonic facial
vasculature [13], and PWS involving the eyelids and fore-
head [19] or S2 is a risk factor for glaucoma [9]. Based
on this new classification, our results are consistent with
the finding that S1S2 involvement is related to glaucoma in
patients with PPV.
In the present study, the hue of the facial capillary nae-
vus was positively related to the severity of CH. Regarding
pathogenesis, GNAQ mutations have been confirmed in
Sturge-Weber syndrome and PWS [22], episcleral haeman-
gioma [23] and CH [24], and progressive dilation of the
superficial cutaneous vascular plexus has been reported to
cause PWS [25]. Therefore, dark facial capillary naevus
possibly reflects severe congestion and a thicker choroid as
well as greater episcleral venous pressure (EVP), leading to
high intraocular pressure (IOP), as the pathogenesis of late-
onset glaucoma. Though most glaucoma occurs in early
childhood in patients with PPV, those with facial capillary
naevus that gradually darkens should be monitored closely
regarding IOP. Of note, assessment of naevus would be
impacted after laser treatment.
Nevus of Ota has previously been shown not to be correlated
with glaucoma [19]. However, as episcleral hyperpigmen-
tation has a higher prevalence in patients with PPV [17],
it warrants more attention. Similar to our results, Teekha-
saenee et al. [26] proposed that the coexistence of naevus
flammeus and oculodermal melanocytosis was associated
with congenital glaucoma in patients with PPV. Aqueous
outflow obstruction, secondary to excessive melanocytes
of the trabecular meshwork, leads to high IOP [8]. Based
on this theory, the extent of elevated IOP possibly depends
on the number of melanocytes in the context of facial PWS.
However, the exact extent of episcleral pigmentation has
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Table 2. Analysis of risk factors of glaucoma.

Univariate analysis Multivariate analysis‡

Value Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Age 0.822 (0.596-1.133) 0.232

Facial PWS distribution

S1,S2§ 18.455 (3.594-94.766) 0.006 29.658 (0.493-178.545) 0.105

PWS involvement of eyelid

Both UL and LL§ 7.286 (2.218-23.938) 0.001 0.798

Colour value of facial capillary naevus

�E†§ 1.108 (1.040-1.180) 0.001

�a*§ 1.236 (1.088-1.405) 0.001 0.249
�b* 0.972 (0.835-1.131) 0.712

Episcleral pigmentation

Limbal involvement§ 1.260 (1.072-1.480) 0.005 0.776
Width of involvement >2mm 1.607 (1.233-2.093) <0.001 41.296(1.542-110.566) 0.428

Diffuse Mass type§ 4.68 (1.49-14.64) 0.008 0.027

Iris

Iris heterochromia§

Reduction of iris crypts§
14.118 (1.624-122.701)
4.800 (1.39-16.55)

0.016
0.013

0.449
0.976

Choroidal thickness§,
Per 0.1mm 1.875 (1.329-2.645) <0.001 2.612 (1.280-5.331) 0.008

†The data of �E was influenced by �a* and was excluded from the multivariate model.‡Based on the univariate logistic regression model, the factors

associated with glaucoma were used for the multivariate logistic regression with a backward strategy.§Difference is significant at p < 0.05.

rarely been reported [27]. Instead of “diffuse oculodermal
melanocytosis”, a vague term, we suggest a more specific
classification for increased attention to the DM-type.

PDT with haemoporfin has been demonstrated to be effec-
tive for PWS [28, 29] with minimal adverse events.
However, we observed retinal damage after PDT, however,

Table 3. Ocular manifestations in different types of phacomaotsis pigmentovascularis.

Type of PPV Ocular anomaly in reported cases
(number of cases)

Ocular anomaly in this study
(number of cases)

Phacomatosis cesioflammea
(206 reported cases and 25 cases in the
present study)

Episcleral hyperpigmentation (97)
Glaucoma (66)
Choroidal melanoma [27, 30–32] (15)
Choroidal melanocytosis (6)
Iris heterochromia [18, 27, 30, 32–34] (9)
Choroidal haemangioma [18, 19, 35, 36] (3)
Iris mamillation [18, 37, 38] (6)
Goniodysgenesis/gonio-synechia [39-41] (2)
Retinal vascular abnormality [2, 42] (4)
Iris hamartomas [43, 44] (1)
Megalocornea [37, 45] (3)
Buphthalmos [46, 47] (2)
Trabecular hyperpigmentation [41] (1)
Astigmatism (1)

Episcleral hyperpigmentation (16)
Glaucoma (17)
Iris heterochromia (20)
Choroidal haemangioma (12)
Iris mamillation (4)
Pigmented cornea (1)
Fundus hyperpigmentation (7)
Lenticular hyperpigmentation (3)
Retinal vascular abnormality (4)
Corneal leukoplakia (1)
Gonio-synechia(1)

Phacomatosis cesiomarmorata
(18 reported cases)

Episcleral hyperpigmentation (10)
Glaucoma (7)
Small cornea [48] (2)
Trabecular hyperpigmentation [41] (1)

-

Phacomatosis cesioflammeo-marmorata
(11 reported cases and 3 cases in the
present study)

Episcleral hyperpigmentation (4)
Glaucoma (3)
Retinal vascular abnormality [2, 42] (1)
Buphthalmos [49] (1)

Episcleral hyperpigmentation (4)
Glaucoma (3)
Iris heterochromia (3)
Retinal vascular abnormality (3)
Iris mamillation (2)
Choroidal haemangioma (2)
Pigmented cornea (1)

Phacomatosis melano-cesioflammea
(3 reported cases)

Episcleral hyperpigmentation (2) -
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more observational studies are needed. Fundus examina-
tion before and after PDT is recommended, especially for
patients with glaucoma.
Several factors limit the interpretation of our study. The
follow-up period was relatively short, and patients without
glaucoma could have developed glaucoma later in life.
Our specialised tertiary referral centre may have introdu-
ced bias regarding the high frequency of glaucoma in this
study. Moreover, patients were not equally distributed with
regards to the different types of PPV between the present
cases and published cases. Lastly, an investigation into the
genes affecting PPV was lacking. However, a cohort of rare
diseases, including PPV, has already been established, and
the related genetic studies are underway.

Conclusions

This research comprises the largest study comprehensively
investigating different ocular features of PPV. In patients
with naevus cesius–associated PPVs, the ophthalmic mani-
festations are similar. Detailed ocular evaluation, including
fundus examination, and lifelong follow-up, are recommen-
ded. Our novel risk scoring system may help in providing
information on individualized risk in patients and schedu-
ling periodic ocular examinations.
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