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Abstract

Purpose Tube-corneal touch occurring after

Ahmed glaucoma valve (AGV) implantation

is conventionally treated by tube cutting or

tube transposition from the original

pathway. However, in some cases, tube

cutting is insufficient, and rearranging the

pathway of the tube through a new sclera

tunnel, ciliary sulcus, or pars plana is not

feasible, as the conjunctiva and sclera

covering the tube are difficult to be

redissected. So, we propose a novel

technique that repositions malpositioned

AGV tube using scleral fixation and its

successful applications in two patients with

tube-corneal touch.

Methods (A) A scleral flap is made at the

point for scleral fixation. (B) The anterior

chamber is maintained using an anterior

chamber maintainer. The incision is made

immediately above the tube entering the

anterior chamber and the tube end is flipped

out using a Sinskey. (C) A double-armed 10/0

prolene straight needle is penetrated through

the tube end. The leading needle enters the

anterior chamber through the previously

made incision and is pulled through the

scleral flap. (D) The tube tip and the second

needle of the double-armed 10/0 prolene

straight needle also enter the anterior

chamber through the previously made

incision and the second needle is pulled

through the scleral flap. The tube end is

extended to be parallel to the cornea surface.

Results Patients maintained good tube

positioning without any serious

complications during average of 15 months of

follow-up after operation.

Conclusion We believe that our method is a

simple and minimally invasive surgical

method for treating AGV tube touching of

the corneal endothelium. However,

considering the limited number of cases

studied and the short follow-up period, a

larger group with a longer follow-up period

is necessary.
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Introduction

Recently, the usage of highly effective intraocular

pressure (IOP) lowering eye drops has markedly

reduced the incidence of glaucoma surgery.1,2

However, there are some cases in which IOP

control through the use of eye drop is not

sufficient, and surgery is needed. Ahmed

glaucoma valve (AGV) implantation is one

available option for glaucoma surgery; however,

tube touching of the corneal endothelium can

occur in some cases.1 In these cases, removal and

reinsertion of the tube through a new pathway is

usually the treatment of choice,2 but the fragility

of the patients’ eyes makes additional surgeries

challenging. We propose a novel technique of

repositioning the tube with sclera fixation, which

does not require dissection or retrieval

of the tube from the original sclera pathway.

We applied this technique in two patients with

tube-corneal touch, and successfully corrected

the condition.

Materials and methods

This operation is performed under sub-Tenon’s

anesthesia on the inferior nasal side.
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A conjunctival incision is made at the site of scleral

fixation of the tube (Figure 1a). A triangular-shaped

half-thickness scleral flap is made at the point of

incision with a #22 beaver blade. Although the

anterior chamber is maintained with an anterior

chamber maintainer (Alcon Grieshaber, Schaffhausen,

Switzerland) and a BSS instillation is made through the

maintainer, a corneal step wound is made immediately

above the tube entering the anterior chamber using a

diamond knife (Figure 1b). The end of the tube is pulled

out through the puncture site using a Sinskey, and a

double-armed 10/0 prolene straight needle (Ethicon

Inc., Somerville, NJ, USA) is penetrated through the

tube end. The leading needle enters the anterior

chamber through the previously made incision and is

pulled through the scleral flap (Figure 1c). The tube tip

and the second needle of the double-armed 10/0

prolene straight needle also enter the anterior chamber

through the previously made incision and the second

needle is pulled through the scleral flap. The tube end is

extended to be parallel to the cornea surface (Figure 1d).

After scleral fixation of the tube, the partial thickness

scleral flap is closed with a 10-0 nylon suture. The incised

conjunctiva and Tenon’s capsule are closed with 8-0 vicryl

interrupted sutures. Antibiotics and steroid eye drops are

used four times a day for 3 weeks after the operation.

Results

Case 1

A 52-year-old female patient was diagnosed with chronic

angle closure glaucoma. After receiving cataract surgery

in 2006, the anterior chamber of her right eye became

very shallow, and she received AGV (FP 7) implantation

due to uncontrolled IOP. She maintained an IOP under

16 mm Hg with Goldmann applanation tonometer after

the AGV implantation, but corneal touch of the AGV

tube end and localized corneal edema developed 4 years

after the last operation (Figure 2). Her corrected distance

visual acuity (CDVA) was 0.02 and the conjunctiva was

very thin, so redissection of the conjunctiva for tube

transposition did not seem appropriate.

AGV tube repositioning with sclera fixation was

performed as previously described (Figure 3). After the

procedure, her CDVA was 0.1 and IOP was 12 mm Hg

(with brimonidine and timolol-dorzolamide fixed

combination). The corneal edema disappeared, and the

patient maintained good tube positioning without any

serious complications during 18 months of follow-up

after the last operation.

Case 2

A 50-year-old female who had received glaucoma

surgery when she was 6 years old was referred to

Severance Hospital for cataract surgery. There was no

medical record of the specific surgery she had received.

Her CDVA was FC 20 cm and IOP was 13 mm Hg. Sector

iridectomy was noted on the superior side. She received

cataract surgery combined with iridoplasty in 2010. One

month after cataract surgery, IOP reached 30 mm Hg and

was uncontrolled even with glaucoma medications, so

AGV implantation was performed. After the operation,

IOP was 13 mm Hg, but tube touching of endothelium

was noted one month after surgery. As the size of the

eyeball and thinning and weakness of the sclera was

the main cause of the tube touching, the patient received

AGV tube repositioning as previously described.

Good IOP maintenance (8–12 mm Hg with latanoprost

and timolol-dorzolamide fixed combination) was

achieved without serious complications over 12 months

of follow-up.

Discussion

Even after successful implantation of a glaucoma

drainage device, many complications may occur over the

course of follow-up. Tube-corneal touch or corneal

decompensation is one of the complications after AGV

implantation.1,3–6 Patients who have a shallow anterior

chamber, corneal guttata, corneal edema, or who have

Figure 1 (a) A scleral flap is made at the point for scleral
fixation. (b) The anterior chamber is maintained using an
anterior chamber maintainer. The incision is made immediately
above the tube entering the anterior chamber and the tube end is
flipped out using a Sinskey. (c) A double-armed 10/0 prolene
straight needle is penetrated through the tube end. The leading
needle enters the anterior chamber through the previously made
incision and is pulled through the scleral flap. (d) The tube tip
and the second needle of the double-armed 10/0 prolene
straight needle also enter the anterior chamber through the
previously made incision and the second needle is pulled
through the scleral flap. The tube end is extended to be parallel
to the cornea surface.
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previously received corneal transplant may be more

prone to corneal touch by the AGV tip.2

Many different approaches to address the problem of

corneal touch have been reported. Conventional

treatment of corneal touch after AGV implantation

through the anterior chamber involves cutting the long

tube or repositioning the tube through a new sclera

pathway, ciliary sulcus,2 or pars plana. However, cutting

the tube end may not be the best method for avoiding

corneal touch in cases of severe tube-corneal touch. In

addition, reopening the conjunctiva and sclera for

repositioning of the tube through other routes might not

be possible because of a very thin or scarred conjunctiva.

Dissection of the conjunctiva or sclera might also affect

the function of the implanted drainage device. In such

cases, repositioning the tube without reopening the

conjunctiva or sclera near the drainage device would be

ideal. In this paper, we introduce a novel and simple

method of repositioning the tube with sclera fixation that

does not require dissecting or retrieving the tube from

the original sclera pathway. This method is easy to learn

and the surgical procedures are less invasive to the globe

of the eye than previous reported methods.1,2,6 As shown

in Figure 1, this method involves making an incision

right above the tube entering the anterior chamber and

‘flipping’ out the tube end using a Sinskey. The rest of the

procedure for sclera fixation is the same as in previously

described surgical techniques.7

In conclusion, we believe that our method is a simple

and minimally invasive surgical method for treating

AGV tube touching of the corneal endothelium.

However, considering the limited number of cases

studied and the short follow-up period, a larger group

with a longer follow-up period is necessary.

Summary

What was known before

K Tube-corneal touch occurring after AGV implantation is
conventionally treated by tube cutting or tube
transposition from the original pathway.

What this study adds

K We propose a novel technique that repositions
malpositioned AGV tube using scleral fixation and its
successful applications in two patients with tube-corneal
touch.
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Figure 2 Ahmed glaucoma tube end touching the corneal
endothelium and causing localized edema.

Figure 3 Ahmed glaucoma tube end extended to be parallel to
the corneal endothelium by sclera fixation.
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