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Ahmed Glaucoma Valve Implant for Childhood Glaucoma in
Sturge-Weber Syndrome with Choroidal Hemangioma

Shiu-Chen Wu, MD; Ken-Kuo Lin, MD

We present our experience with implantation of an Ahmed glaucoma valve in a 9-year-
old girl with Sturge-Weber syndrome with choroidal hemangioma. In this case of childhood
glaucoma, the choice of surgical procedure should be based on the efficacy and elimination
of intra-and post-operative complications. An Ahmed glaucoma valve offered safety and
efficacy in controlling glaucoma. This technique avoided sudden drops in intraocular pres-
sure and decreases the risk of intraoperative and postoperative choroidal effusion and hem-
orrhage. The surgical procedure was not complicated: a one-staged implant was satisfactory
and a prophylactic sclerostomy was not required. (Chang Gung Med J 2006;29:528-31)
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The best surgical procedure for childhood onset
glaucoma in Sturge-Weber syndrome (SWS)

combined with choroidal hemangioma is very chal-
lenging. The presence of a choroidal hemangioma,
with a thin-walled endothelium, might increase the
risk for expulsive hemorrhage when sudden intraop-
erative hypotony develops.(1) Goniotomy and tra-
beculotomy are less effective in childhood SWS.(2)

The results of trabeculectomy without anti-scarring
medicine are poor,(3,4) but adjunctive anti-metabolites
to modulate wound healing can cause postoperative
hypotony and other risks.(5,6) The choice of surgery
should be based on the efficacy and elimination of
intra- and post-operative complications.

This article describes primary implantation of
an Ahmed glaucoma valve (AGV), an aqueous
shunting device with a unidirectional valve design to
avoid postoperative hypotony, in a 9-year-old girl
with SWS with choroidal hemangioma. Our experi-
ence suggests that AGV minimizes potential compli-
cations and offers good control of intraocular pres-
sure (IOP).

CASE REPORT

A 9-year-old girl with a right side facial nevus
flammeus (Fig. 1) was referred in May 2001 with a
history of glaucoma in the right eye, which had been
under treatment with a β-blocker (Bunolgan), a topi-
cal carbonic anhydrate inhibitor (Trusopt) and 2%
pilocarpine. Her best-corrected visual acuity (BCVA)
was right eye (RE) 20/30 and left eye (LE) 20/20.
The IOP was RE 25 mmHg and LE 12 mmHg. The
optic nerve heads were cupped with cup-disc ratios
of RE 0.8 and LE 0.3. Fundoscopy and transverse

Fig. 1 A girl with a right side facial nevus flammus.
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ultrasound B-scan showed a large choroidal heman-
gioma over the posterior pole. (Fig. 2) In addition,
the MRI revealed a vascular malformation at the
right temporal lobe.

Latanoprost (Xalatan) was given to her and the
IOP was controlled around 18-22 mmHg in the right
eye during the following two years. In July 2003,
IOP elevated up to 31 mmHg (RE) and visual acuity
started to deteriorate (BCVA 20/50). We decided to
place the Ahmed Glaucoma Valve to control IOP. An
uneventful surgical procedure without posterior scle-
rostomy was undertaken under general anesthesia in
August 2003. Ahmed glaucoma valve was placed
over the superior temporal quadrant in the right eye.
(Fig. 3) Shallow anterior chamber occurred on the
first postoperative day and resolved spontaneously

thereafter. Neither severe choroidal effusion nor
intraocular hemorrhage was observed during and
after the surgery. Choroidal hemangioma remained
stable without any choroidal expansion postopera-
tively. Postoperative IOP was 7 mmHg (1 day), 11
mmHg (1 week), 16 mmHg (1 month), 21 mmHg (3
months), 18 mmHg (6 months) and 19 mmHg (1
year), respectively, without antiglaucoma medica-
tion. The visual acuity returned to preoperative
BCVA 20/50 in one month postoperatively.

DISCUSSION

The clinical manifestation of glaucoma associat-
ed with SWS is usually present when the facial
hemangioma involves the lids or conjunctiva. The
onset of glaucoma may present from infancy to early
adulthood.(7) The mechanism of IOP elevation could
be related to developmental anomalies of the anterior
segment, increased episcleral venous pressure, or
both.(8) Although medications may be sufficient to
control glaucoma that occurs in later life, the early
onset glaucoma usually requires surgical interven-
tion.(2) Several literatures suggested that goniotomy
and trabeculotomy offer good results when the glau-
coma occurred in infancy, in which the developmen-
tal angle anomaly was supposed to be present.(2,9) But
goniotomy and trabeculotomy have lower success
rates when done for SWS than when used for prima-
ry congenital glaucoma. This has led to the opinion
that an additional filtering surgery to bypass the epis-
cleral veins is needed to achieve long-term effective-
ness.(10,11) A primary procedure of combined trabecu-
lotomy-trabeculectomy was hence used in SWS with
glaucoma and better results were achieved.(12-14)

Several studies have reported on the use of an aque-
ous shunt insertion for the management of glaucoma
in SWS.(15-18)

The major surgical concerns in this case were
the age of the patient and the presence of a large
choroidal hemangioma. For a 9-year-old patient, a
goniotomy or trabeculotomy would not be suggested
because it would be less successful.(2,10,11) With a frag-
ile choroidal hemangioma, any intraocular surgery
carries a higher risk of massive hemorrhage. The best
surgical modality would be one that produces the
least hypotony during the procedure. Patients with
SWS receiving a trabeculectomy still have the poten-
tial sight-threatening complications of choroidal

Fig. 2 A transverse ultrasound B-scan showed a large
choroidal hemangioma over the posterior pole (arrows).

Fig. 3 An Ahmed glaucoma valve was placed over the supe-
rior temporal quadrant in the right eye (arrow).



Chang Gung Med J Vol. 29 No. 5
September-October 2006

Shiu-Chen Wu, et al
AGV in Sturge-Weber syndrome

530

effusion and hemorrhage when IOP suddenly
decreases,(1,2,10,11) and a prophylactic sclerostomy is
usually required.(10-14) The Ahmed glaucoma valve
implant has a unidirectional valve which prevents
postoperative hypotony. It offers potential advan-
tages over valveless implants, in which internal
occlusion or external ligature is usually needed to
avoid postoperative hypotony.(18,19) It was introduced
in Taiwan in 2000 and is the only officially approved
aqueous shunt in Taiwan. Under the health insurance
system in this country, it is assumed to be a last
resort in complicated glaucoma when a conventional
trabeculectomy is contraindicated or not available. In
our patient, a prophylactic sclerostomy was not need-
ed during the surgical procedure. Postoperative
hypotony was transient and the IOP returned to nor-
mal within a week. Furthermore, the choroidal
hemangioma did not change significantly after
surgery, and exudative retinal detachment, a common
situation associated with an underlying hemangioma,
did not occur.(1) Although there are several studies
reporting surgical results for childhood glaucoma in
Sturge-Weber syndrome,(2,10-18) to our knowledge, this
is the first case report to address the concomitant
presence of choroidal hemangioma in Sturge-Weber
syndrome.

In summary, an Ahmed glaucoma valve offers
safety and efficacy in controlling glaucoma in pedi-
atric Sturge-Weber syndrome combined with
choroidal hemangioma. The surgical procedure is not
complicated: a one-stage implant is satisfactory and
a prophylactic sclerostomy is not required. This tech-
nique avoids sudden drops in IOP and decreases the
risk of intraoperative and postoperative choroidal
effusion and hemorrhage.
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