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CHALLENGING CASES

Secondary Glaucoma in a
Child With Microcornea

and Aphakia
BY NALINI K. AGGARWAL, MD, AND JESS T. WHITSON MD, FACS

CA SE PRE SENTATION
In February 2004, a 10-year-old black male presented

for an initial consultation regarding elevated IOP. The pa-
tient had a history of congenital cataracts, the removal of
which when he was 4 months old had left him bilaterally
aphakic. He also had bilateral microcorneas with corneal
diameters of 8 mm. At the ages of 2 and 3 years, he had
undergone unsuccessful attempts at penetrating kerato-
plasty in his left eye that resulted in a failed graft.

Upon initial evaluation, the patient’s BCVA was 20/40
in his right eye and count fingers at 1 foot in his left eye.
His right eye’s refractive error measured +7.00 +2.00 X
75. His right pupil was reactive with a relative afferent
pupillary defect on the left side. The child demonstrated
complete suppression of his left eye on Worth 4-dot
testing, and there was no stereopsis. His IOP measured

34 mm Hg OD and 17 mm Hg OS by pneumotonome-
try. The referring ophthalmologist had noted that the
patient’s IOP had fluctuated between 20 and 35 mm Hg
OD on various topical glaucoma medications during the
past 2 to 3 years.

An external examination was unremarkable. The pa-
tient’s extraocular movements were full with a small-
angle esotropia in his left eye and an intermittent hori-
zontal nystagmus in both eyes. The anterior segment
examination was remarkable for scarred conjunctiva
superiorly in both eyes. The right cornea was clear,
whereas an opaque corneal graft was present in the left
eye. The right anterior chamber was quiet. On goniosco-
py, the anterior chamber angle in the patient’s right eye
was open to the scleral spur for 360º. There was no view
of the angle in his left eye. A fundus examination of his
right eye revealed a moderate cup-to-disc ratio of ap-
proximately 0.8 (Figure 1). Pachymetry yielded a central
corneal thickness of 685 µm OD. A visual field test of his
right eye showed a mean deviation of -17.16 dB with a
dense inferonasal step and a generalized depression supe-
riorly (Figure 2).

The referring ophthalmologist had followed the patient,
who was taking Cosopt (Merck & Co., Inc., West Point,
PA), Alphagan (Allergan, Inc., Irvine, CA), and pilocarpine
gel on his initial visit to our clinic. 

H OW  WO U L D  YO U  PRO CE E D ?
1.  What would be your next step in managing this

functionally monocular patient?
2.  When assessing glaucoma, what are the implica-

tions of an increased corneal thickness in a patient with
microcornea?

3.  If you chose to intervene surgically to manage the
glaucoma in the patient’s better seeing eye, would you
perform a trabeculectomy, or would you implant a

Figure 1. This fundus photograph shows optic nerve cupping

with an approximate cup-to-disc ratio of 0.8 in the patient’s

right eye.
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glaucoma drainage device?
4.  If you chose to place a tube shunt, which type and

position would you select? 

CLINI C AL AND  SURG I C AL CO UR SE
Despite the addition of a prostaglandin analog to the

patient’s existing medical regimen, his IOP remained ele-
vated at between 30 and 35 mm Hg OD. Considering
the moderate cupping of the optic disc, visual field
changes, and elevated IOP on maximal medical therapy,
we elected to place a glaucoma drainage implant. With
the patient under general anesthesia, we performed an
anterior vitrectomy. We then implanted an Ahmed
Glaucoma Valve Flexible Plate (FP-7; New World
Medical Inc., Rancho Cucamonga, CA) in the supero-
temporal quadrant of his right eye, with a pars plana
insertion of the tube behind the iris plane.

OUTCOM E
On the first postoperative day, the patient’s visual

acuity was 20/100, and his IOP measured 14 mm Hg
with pneumotonometry. The bleb over the plate was
diffuse, and the anterior chamber was well formed. A
fundus examination revealed a flat retina. We pre-

scribed a topical antibiotic and steroid q.i.d. for his right
eye. 

The patient’s IOP remained between 13 and 14 mm
Hg OD until approximately 3 weeks postoperatively,
when it measured 32 mm Hg. We felt that this elevation
was due to a hypertensive phase sometimes encoun-
tered in the early postoperative period following the
implantation of a glaucoma tube shunt. We had him
restart a b.i.d. regimen of Cosopt.

During the patient’s last examination, 3 months post-
operatively, his IOP measured 14 mm Hg OD on Cosopt
b.i.d. A slit-lamp examination revealed a quiet right eye
with a clear cornea and a well-healed incision in the
superotemporal quadrant (Figure 3). The pressure in his
left eye has remained stable at 15 to 16 mm Hg on the
drug regimen described earlier in the case presentation. 

D I S C US SI O N
Congenital microcornea may result in secondary

open-angle glaucoma or secondary angle-closure glau-
coma. The former is thought to be similar to develop-
mental glaucoma with early angle maldevelopment.1

Angle-closure glaucoma may appear at a younger age
than in patients with simple pupillary block, and it is
most likely related to more complex mechanisms.1

Additionally, increased corneal thickness can compli-
cate the accurate assessment of IOP, particularly with
Goldmann applanation tonometry. Pneumotonometry
may be less affected by differences in corneal thickness
than Goldmann applanation tonometry.2

Glaucoma has also been recognized as an infrequent,
but serious, complication following cataract surgery in
children; its prevalence has ranged from 6.1% to 24% in
various series.3 Most of the children who developed
glaucoma after cataract surgery had an open-angle
mechanism, but little is known about the risk factors. 

In a series of 240 eyes on which physicians performed
cataract surgery, investigators found an increased rela-
tive risk for developing glaucoma in patients aged less
than 1 year and in patients with microcornea.3 In
another series, researchers identified 48 eyes with apha-
kic glaucoma and found that 45 of them (94%) had
microcornea when compared with the normal corneal
diameter for the subjects’ age.4 Notably, children’s eyes
with aphakia or pseudophakia have recently been re-
ported to have a significantly increased corneal thick-
ness when compared to their phakic fellow eyes.5

Microcornea can present a significant obstacle to the
success of glaucoma implant surgery due to the crowded
anterior chamber angle structures. The decision to insert
the tube posterior to the iris is typically made preopera-
tively, and an anterior vitrectomy is usually required to

Figure 2. A Humphrey Visual Field 24-2 (Carl Zeiss Meditec

Inc., Dublin CA), stimulus III, shows a dense inferonasal step

along with generalized depression in the superior field of the

patient’s right eye.



avoid blockage of the tube by vitreous postoperatively.
The pars plana insertion also has the advantage of pre-
venting cornea-tube touch, which may lead to corneal
edema or decompensation. In this case, we decided to
proceed with this approach, and we fashioned the tube
with the bevel down to prevent its occlusion by iris tis-
sue. A mean postoperative IOP of 14 mm Hg with an
average of 0.6 glaucoma medications has been reported
following pars plana tube insertion.6

Aphakia itself can also raise the risk of complicated
glaucoma surgery by multiple mechanisms, including
distortion of the anterior chamber angle, inflammation
secondary to retained lens fragments, vitreous in the
anterior chamber, pupillary block by the anterior vitre-
ous face, and peripheral anterior synechiae.1 Preopera-
tive considerations to reduce the volume of vitreous
such as digital pressure or the use of acetazolamide may
prevent immediate postoperative increases in IOP. The
judicious use of viscoelastics and the intraoperative
injection of miotics have been found to significantly
affect IOP following cataract and glaucoma surgery,
especially in eyes with preexisting aphakia.7-9

Our decision to implant an Ahmed Glaucoma Valve
in this case was primarily based on the need for expedi-
ent IOP control. Overall success rates of 55% to 95%
have been reported in the pediatric population, with no
clear advantage between Molteno (Molteno Ophthal-
mic Limited, Dunedin, New Zealand), Baerveldt
(Advanced Medical Optics, Inc., Santa Ana, CA), or

Ahmed implants.10-12 Given the multiple barriers to suc-
cess in our patient, it is fortunate that the surgical out-
come has been successful thus far. Our plans are to
maintain close follow-up with a possible discontinua-
tion of the topical glaucoma medication if his IOP re-
mains adequately controlled. ❏
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Figure 3. This slit-lamp photograph shows a quiet right eye

at 3 months postoperatively with a well-formed anterior

chamber. The tube shunt (not seen here) was observed at

the slit lamp to be just behind the iris in the superotemporal

quadrant.

CONTACT US

Glaucoma Today accepts submissions of challenging

cases. Articles must be approximately 
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(case presentation, questions, surgical or clinical course,
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