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Clinical Presentation and the Treatment of Glaucoma in Patients
with a Facial Port-wine Stain
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Purpose: To characterize the development of glaucoma, age of glaucoma onset, and treatments for patients with a facial
port-wine stain (PWS).

Methods: We performed a retrospective analysis of the medical records of 58 patients (116 eyes) with facial PWS between
January 2000 and August 2016. We noted patients’ age at the initial examination, cup-to-disc ratio, corneal diameter, occurrence
of ocular hypertension, development of glaucoma, age of glaucoma onset, and treatments. We compared the clinical features of
eyes that developed glaucoma with those that did not develop glaucoma. Among those eyes with glaucoma, we investigated the
differences between eyes that underwent surgery and those that did not undergo surgery.

Results: Among the 58 patients with a facial PWS (116 eyes), glaucoma was diagnosed in 38 patients (46 eyes; 39.66%). Of these,
26 patients (27 eyes; 58.69%) underwent glaucoma surgery. PWS-associated glaucoma usually developed by the age of 2 years
(85.61%). In all patients, glaucoma developed on the same side of the face as the PWS. Of the 58 patients, 19 (32.76%) showed
neurological symptoms, including seizures, developmental delays, intellectual disabilities, or hemiplegia, and 32 (55.17%) were di-
agnosed with Sturge-Weber syndrome. The mean number of glaucoma surgeries was 1.55 + 0.93. The initial surgery included tra-
beculectomy (7 eyes), trabeculotomy (5 eyes), combined trabeculotomy/trabeculectomy (13 eyes), and aqueous drainage device
insertion (2 eyes). The mean age at the first surgery was 35.14 + 50.91 months. In 18 of 27 eyes (66.67%), the postoperative intra-
ocular pressure (IOP) was controlled to below 21 mmHg, but 9 eyes (33.33%) showed elevated IOP and required a reoperation.
Conclusions: PWS can be accompanied by ocular hypertension or glaucoma, so patients require regular ophthalmic examinations.
When glaucoma occurs, it often does not respond to medication, making it difficult in some cases to control the IOP, so appro-
priate glaucoma surgery is necessary.
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Figure 1. Sturge-Weber syndrome patient who underwent trabeculectomy (patient 6). (A) Distribution of left-sided facial port-wine
stain that does not cross the midline, and left-sided glaucoma. (B) One-week postoperative appearance. Mildly engorged con-
junctival and episcleral vessels with hypovascular bleb. (C) Optic disc photography revealing deep cupping with a cup/disc ratio of

0.9 in the left eye compared to right eye.

Table 1. Clinical characteristics of patients with a port-wine stain

Patients with glaucoma (n = 38) Patients without glaucoma (n = 20) p-value
Age at first visit (months) 13.27 + 23.88 8.90 + 13.05 0.450"
Follow-up duration (months) 90.07 + 58.00 34.16 + 30.71 <0.001"
Bilaterality (n, %)
Yes 10 (36.32) 2 (10.00) 0.187"
No 28 (73.68) 18 (90.00)
Gender (n, %)
Male 17 (44.74) 10 (50.00) 0.702"
Female 21 (55.26) 10 (50.00)
Neurological symptoms (n, %)
Yes 15 (39.47) 4 (20.00) 0.133
No 23 (60.53) 16 (80.00)
Sturge-Weber syndrome (n, %)
Yes 27 (71.05) 5 (25.00) 0.001"
No 11 (28.95) 15 (75.00)

Values are presented as the mean + SD or n (%) unless otherwise indicated.
"A t-test was used for continuous variables; 'A chi-square test was used for categorical variables.
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Table 2. Clinicopathological characteristics summarized by eyes of patients with PWS (n = 116)

Eyes without

Eyes with PWS involvement

(n = 70)
. PWS Eyes with Eyes without P1 P2
involvement
@ = 46)! Total glaucoma glaucoma
(n = 46)° (@ = 24)°
Cornea diameter at first visit (mm) 10.59 + 0.86 11.42 + 1.99 12.03 + 0.92 10.45 + 1.01 <0.001 0.005", 0.014", <0.001*
C/D ratio at first visit 0.30 £ 0.10 053 +0.19 0.61 £0.16 0.31 +0.07 <0.001 <0.001",0.955", <0.001*
IOP baseline (mmHg) 16.87 + 8.56 21.11 + 10.41 24.24 + 9.72 15.09 + 9.12 <0.001 <0.001", 0.725, <0.001*
TOP last follow-up (mmHg) 13.52 £ 2.91 15.66 + 3.80 1622 + 4.15 14.55 +2.72  0.001 <0.001°, 0.477", 0.142}

Values are presented as mean + SD unless otherwise indicated. ‘P1’ means ‘comparison between 1 & 2 & 3 (analysis of variance [ANOVA])’,
and ‘P2’ means <" Comparison between 1 and 2 by post hoc test; 'Comparison between 1 and 3 by post hoc test; “Comparison between 2 and 3

by post hoc test’.

PWS = port wine stain; C/D = cup/disc; IOP = intraocular pressure.

Table 3. Treatment of glaucoma eyes with port-wine stain

Eyes with glaucoma (46 eyes) %
No surgical intervention 19 17.39
Surgical intervention 27 58.69
TLO 7 25.93
TLE 5 18.52
TLO + TLE 13 48.15
Valve surgery only 2 7.41
Operation >2 9 33.33
No. of medications following surgery
No therapy 6 22.22
Monodrug therapy 8 29.63
Multidrug therapy 13 48.15
TLO = trabeculotomy; TLE = trabeculectomy.
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Supplementary Table 1. Clinicopathlological characteristics in glaucoma treatment group (n = 46)

Surgery group (n = 27) Topical medication group (n = 19) p-value
Glaucoma diagnosis age (months) 12.38 + 23.84 19.68 + 29.94 0.363
Cornea diameter at first visit (mm) 11.93 + 1.02 12.24 + 0.70 0.341"
C/D ratio at first visit 0.64 + 0.16 0.58 + 0.16 0.265"
IOP (mmHg)
Initial visit 26.00 + 10.96 21.75 + 7.16 0.147"
Last follow-up 15.92 + 4.33 16.64 + 3.96 0.573"
Number of medication
Initial visit 1.34 £ 0.70 0.94 + 0.80 0.039
Last follow-up 1.29 + 0.99 1.93 + 0.99 0.145"

Values are presented as mean + SD unless otherwise indicated.
C/D = cup to disc; IOP = intraocular pressure.

"An Independent #-test was used for continuous variables; "Fischer’s exact test was used for categorical variables.

Supplementary Table 2. Details of 11 patients who have undergone glaucoma surgery and at least 10 years of follow-up

Age of Age of

Age first first Initial Preop  Final Glaucoma Preop Final  Final Associated
Patient  (years)/ Side T 1 (0) 4 1(0) 1(0) T C/P C/p BCYA Refings Syndrome
Sex e (mmHg) (mmHg) (mmHg) ratio ratio (decimal)
Patient 1 15/F Left 1(18.2) J (48.7) 11 36 14 TLE 05 0.5 0.5 Seizure SWS
Hemiplegia
Brain lesion
Patient2 15/M Left 1(5.0) 1(10.6) 10 32 11 TLO 0.7 0.7 0.01 None SWS
Patient 3 10/F Right 1(0.1) 1(0.5) 32 32 14 TLO 04 0.7 Light Seizure SWS
perception  Brain lesion
Patient4 10/F Left 1(0.1) 1(0.5) 32 28 17 TLO 03 07 0.4 Seizure SWS
Brain lesion
Patient 5 17/F Left J(81.2) J(91.5) 28 23 10 TLE + 0.8 0.8 0.9 Brain lesion =~ SWS
TLO
Patient 6 13/F  Left 1(10.4) J(132.9) 22 33 7 TLE 0.8 09 0.3 Seizure SWS
Brain lesion
Patient 7 22/F Right J(85.4) J(211.1) 26 31 17 Ahmed 0.7 0.8 0.6 Epilepsy SWS
Hemiplegia
Brain lesion
Patient 8 17/F Right 1(0.3) 71 (57.9) 43 40 13 TLE 09 09 0.2 Brain lesion ~ SWS
35 TLE
31 Ahmed
Patient 9 12/M  Right I1(1.0) 1(1.9) 32 17 15 TLE + 0.8 09 0.04 Seizure SWS
TLO Brain lesion
Patient 10 12/F Right 1(0.1) 1(5.8) 22 23 18 TLE + 05 0.6 0.01 Brain lesion ~ SWS
TLO
Patient 11 11/M  Left 1(0.1) 1(6.6) 29 31 17 TLE + 0.5 0.6 0.06 Brain lesion ~ SWS
TLO

‘Age’ means ‘age in 2016; Patients 8 underwent glaucoma surgery three times’.
IOP = intraocular pressure; Preop = preoperative; C/D = cup to disc ratio; BCVA = best corrected visual acuity; F = female; M = male;
I = infantile onset (<2 years of age); J = juvenile onset (>2 years of age); TLE = trabeculectomy; SWS = sturge-weber syndrome; TLO

= trabeculotomy.
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