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Abstract

We report a case in which intraocular endoscopy clarified the cause of Ahmed glaucoma valve
(AGV) failure with a cloudy cornea. A 42-year-old patient with glaucoma underwent AGV im-
plant surgery to treat secondary glaucoma due to chronic iridocyclitis in his left eye. After
AGV, he developed bullous keratopathy (BK) in that eye. After Descemet stripping automated
endothelial keratoplasty (DSAEK) was performed to treat BK, the intraocular pressure (IOP)
increased and early failure of the DSAEK resulted again in a cloudy cornea. We could not pre-
cisely detect any cause of AGV failure with ordinary imaging instrumentation. An intraocular
endoscope was used to determine that cause, and we found that the fibrous tissue occluded
the tube of the AGV. The IOP decreased soon after the tissue was removed. We conclude that
intraocular endoscopy was useful for diagnosing AGV failure with BK.
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Introduction

Glaucoma is a leading cause of blindness, and reducing the intraocular pressure (IOP) is
the only evidence-based treatment. Among glaucoma surgeries, trabeculectomy, the most
common filtration surgery, carries the risk of severe postoperative complications [1]. In
addition, bleb failure increases over time. The glaucoma drainage device (GDD) has played a
significant role in the treatment of refractory glaucoma compared to any glaucoma surgeries.
Some studies have reported that the GDD had a higher or similar success rate and fewer
complications [2, 3]. For these reasons, the use of GDD has increased dramatically in the USA
and UK [4, 5].

Some unique complications are associated with the GDD, such as tube occlusion, tube
erosion, tube-cornea touch, hypotony, bleb encapsulation, and diplopia [1, 6]. Among them,
tube occlusion causes abnormally high IOP in either the early or late postoperative period. In
the former, blood clots, iris, vitreous, or a lens-related substance proximally can obstruct the
tube [7]; in the latter, the Ahmed glaucoma valve (AGV) (New World Medical, Inc., Rancho
Cucamonga, CA, USA) causes distal tube occlusion by valve membrane adhesion [8] or fibro-
vascular ingrowth between the valve plate and cover [9]. However, late-onset proximal
occlusion in the AGV remains poorly understood. We report a case in which intraocular
endoscopy successfully visualized a rare cause of AGV tube occlusion in the late postoperative
period and was helpful in the treatment.

Case Presentation

A 42-year-old man with atopic dermatitis underwent AGV implant surgery with tube
insertion through the sulcus at another hospital to treat secondary glaucoma due to chronic
iridocyclitis in his left eye. His right eye was blind because of a retinal detachment and secondary
glaucoma. Six months after the implant surgery in his left eye, bullous keratopathy developed,
and he was referred to our hospital (Fig. 1a). We performed Descemet stripping automated
endothelial keratoplasty in the affected eye. The next day, the IOP increased to over 30 mm Hg.
The patient had severe corneal cloudiness, which prevented visualization of ocular interior by
slit-lampmicroscopy. Using anterior-segmentoptical coherence tomography (AS-OCT) (CASIAZ,
Tomey, Nagoya, Japan), we confirmed that the AGV tube was in the superior temporal quadrant
and filled with aqueous humor, and no filtering capsule blocked the tube (Fig. 1b). Although we
observed a high-intensity area in the tube lumen under the scleral patch, we could not precisely
detect the proximal tube occlusion around the tube tip through the ciliary sulcus because of
poor mydriasis and backscatter from the posterior iris pigment (Fig. 1c).

We first performed a bleb needle revision using our method [10] to separate the fibrotic
tissue around the valve cover from the AGV plate, but the IOP did not decrease. We then used
intraocular endoscopy to detect the disrupted outflow from the tube into the AGV. No fibro-
vascular ingrowth was seen between the valve plate and valve cover, and no intra-valve
hemorrhage was seen (Fig. 2a). When we observed the proximal drainage tube through the
intraocular endoscope, we saw that the tube was occluded by the tissue (Fig. 2b); we used
a lens capsule forceps to remove the tissue from the tube (Fig. 2c; online suppl. Digital
Content 1; for all online suppl. material, see www.karger.com/doi/10.1159/000518286).
We used hematoxylin and eosin staining to examine the surgically removed tissue embedded
in paraffin, but nothing in the bright field microscopy images was stained, and the sample
only showed a mass composed of small fragmented fibrous structures (Fig. 2d).

The IOP decreased to about 10 mm Hg with antiglaucoma eye drops and remained stable
for 1 year postoperatively. The patient underwent penetrating keratoplasty for recurrent
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Fig. 1. Slit-lamp image shows corneal opacification (black arrow) and the site of the AGV implant insertion
(black dashed arrow) (a). An AS-OCT image shows the aqueous humor flow inside the AGV tube (arrow) and
the endplate of the AGV (dotted lines) (b). An area of high intensity in the tube lumen under the scleral patch
(arrow) (c) seen in an optical coherence tomography image. The green arrows in insets indicate the direction
of the AS-OCT scans. AGV, Ahmed glaucoma valve; AS-OCT, anterior-segment optical coherence tomography.

corneal cloudiness. The IOP remained within the normal range for 22 months with anti-
glaucoma eye drops and self-ocular massage. We confirmed the flow from the tube into the
AGV and the encapsulation around the plate of the AGV using AS-OCT 8 months after removing
the occluded tissue in the AGV tube (Fig. 2e).

The results showed that the fibrous materials could be Soemmering’s ring or Zinn'’s
zonule, which might occlude the AGV tube and block outflow from the tube into the AGV. This
case represents a new cause of late-onset tube occlusion of the AGV using intraocular
endoscopy.

Discussion and Conclusion

The GDD is effective for treating refractory glaucoma, and its use has increased in
recent years. The most common GDDs are the AGV implant and the Baerveldt glaucoma
implant (BGI) (Abbott Laboratories, Abbott Park, IL, USA). Both devices effectively decrease
the I0P. The Baerveldt glaucoma implant achieved a lower I0P on fewer medications and
had alower failure rate and lower rate of de novo glaucoma surgery at 5 years than the AGV.
However, the BGI was associated with a higher rate of failure from hypotony. The AGV has
a higher risk of high IOP (AGV 42% vs. BGI 23%, p < 0.001) [11]. The rate of fibrous bleb
encapsulation after AGV surgery is higher than that after BGI surgery [6, 11]. These differ-
ences cause high IOP after AGV surgery, and fibrous encapsulation is the common cause of
AGV failure.

In the current case, the first suspicious cause of high IOP was bleb encapsulation in the
late postoperative period after AGV surgery, but bleb needling around the endplate ofthe AGV
was ineffective. We then suspected tube occlusion but could not observe the tip of the tube
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Fig. 2. Intraocular endoscopy image shows the AGV plate and the interior of the bleb. The white arrow shows
the AGV plate (a). The surgical microscopy image shows the conjunctival incision created to insert the intra-
ocular endoscope (top inset); the black arrow indicates the conjunctival incision. The blue arrow shows the
intraocular endoscope (bottom inset). An intraocular endoscopy image shows the fibrous tissue occluding
the tube. The orange dotted lines show the AGV tube. The arrow indicates the fibrous tissue (b). A surgical
microscopic image (inset); the dotted lines indicate the intraocular endoscope. An intraocular endoscopy im-
age shows the tube opening after the fibrous tissue is removed (c); the dotted lines indicate the AGV tube.
Hematoxylin and eosin staining of the extracted fibrous tissues (d). An AS-OCT image 8 months after tube
reconstruction. The arrow indicates the AGV tube (e). The orange dotted lines show the endplate of the AGV.
The green arrow in inset indicates the direction of the AS-OCT scan. AGV, Ahmed glaucoma valve; AS-OCT,
anterior-segment optical coherence tomography.

by slit-lamp microscopy because of severe corneal opacity. Previous studies have reported
that occlusion of the AGV may occur early secondary to blood products in a retrograde fashion
from bleeding in the sub-Tenon tunnel [7] or blood, posterior capsule, iris, or vitreous humor
in an antegrade fashion [9]. In the current case, AS-OCT images showed aqueous humor flow
inside the distal side of the tube. Although we found a high-intensity area in the tube lumen
under the scleral patch, we could not detect the proximal tube occlusion around the tube tip
through the ciliary sulcus. At this point, we did not know where the late occlusion of the AGV
occurred.

AS-OCT is more widely used and useful for identifying glaucoma implant tube occlusion
in the anterior chamber or outside of the eye as reported previously [12, 13]. However,
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AS-OCT cannot detect a high-quality posterior chamber tube because of the backscattering
effect of the posterior iris pigment epithelium [14], especially in Asian eyes. Only 1 case
reported that AS-OCT showed the obstruction of the tube posterior to the iris because iris
atrophy reduced the backscatter of the infrared light [15]. The current patient had poor
mydriasis and no iris atrophy, so we could not precisely detect the proximal tube occlusion
around the tube tip through the ciliary sulcus.

Ultrasound biomicroscopy (UBM) provides higher quality images than AS-OCT of
tubes positioned posterior to the iris. But UBM requires contact with the ocular surface
and a trained examiner. The use of the water bath causes patient discomfort and a risk of
infection or damage to the corneal graft. Our patient was susceptible to infection because
he had just undergone a previous surgery and treatment. We could not perform UBM at
that time.

However, while intraocular endoscopy might not be more widely available than AS-OCT
or UBM, it can provide definitive proof, pathological results, and exact mechanisms of
action. Intraocular endoscopy was useful for observing the proximal side of the tube in the
AGV in a case such as this with an opaque cornea after keratoplasty and tube insertion into
the ciliary sulcus. We identified a rare cause of late-onset occlusion after AGV surgery using
intraocular endoscopy, that is, tube occlusion resulting from lens capsule-related tissue.
Descemet stripping automated endothelial keratoplasty might affect the blockage of the
materials without sufficient evidence. These findings made it possible to remove the tissue
from the tube using lens capsule forceps, and the IOP has remained decreased for 1 year
postoperatively. Intraocular endoscopy was helpful for resolving the tube occlusion of the
AGYV, especially in a case with an opaque cornea after keratoplasty and tube insertion into
ciliary sulcus.
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