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Rates, risk factors, prevention strategies, and management approaches.
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TUBE EROSION

D
uring the past 20 years, the number of tube shunt 
surgeries performed for glaucoma management has 
increased fourfold.1 Although glaucoma drainage 
implants (GDIs) can lower IOP and preserve patients’ 
vision, the devices carry a unique risk of tube erosion 

owing to the insertion of a foreign body. 
The term tube erosion refers to the thinning and degradation 

of conjunctival tissue over the tube due to inflammation and 
mechanical pressure. The complication may occur months to 
years postoperatively. In contrast, tube exposure is caused by 
conjunctival retraction or wound dehiscence over the tube 
during the early postoperative period. 

Symptoms of tube erosion include persistent hyperemia, 
foreign body sensation, discharge, and changes in vision. 
Many patients are asymptomatic, however, and should be 
monitored for the development of symptoms. 

Left unaddressed, tube erosion can lead to serious sequelae 
such as endophthalmitis.2 Understanding the risk factors for 
tube erosion, strategies for prevention, and repair techniques 
is essential. 

 R AT E S O F E R O S I O N 
Before the development of contemporary reinforcement 

techniques, tube erosion rates were as high as 30%.3 The 
use of preserved donor sclera has reduced the 5-year 
incidence of tube erosion to 1% to 3% for an Ahmed 
Glaucoma Valve (New World Medical)4 and approximately 
5% with an Ahmed ClearPath (New World Medical) and a 
Baerveldt glaucoma implant (Johnson & Johnson Vision).5,6 
Although most prospective trials have reported erosion 
rates in this range, rates of 6.6% to 8.3% have also been 
reported,7,8 potentially related to prior mitomycin C use 
and preexisting uveitis. 

Given these findings, reinforcement is now standard 
practice, and various materials and techniques are available.

 R I S K FAC TO R S 
Most patients develop tube erosion within the first 5 years 

after GDI placement.9-12 Retrospective studies have identified 
ocular inflammatory disease, prior conjunctival surgery, 
diabetes, neovascular glaucoma, young age, and White race 
as significant risk factors for tube erosion. In addition, women 
have a twofold higher risk of tube erosion than men.9,13 

Intravitreal anti-VEGF injections are associated with higher 
rates of tube erosion in patients who have age-related macular 
degeneration, especially those receiving serial injections.14 This 
finding highlights the importance of considering comorbid 
eye conditions when planning surgery. 
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Figure 1. Risk factors for tube erosion: demographics, comorbid conditions, and 
surgical planning.
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The type of patch graft influences the 
incidence of tube erosion. Specifically, 
single-layer pericardium may carry a 
higher risk of erosion than double-layer 
pericardium.9 Comparative studies 
of various patch graft materials are 
currently limited. Selection should be 
tailored to the patient and the surgeon’s 
experience and preference. 

No significant difference in the risk 
of tube erosion has been found among 
GDIs,9,15,16 but the positions of the tube 
and plate are factors. Ahmed Glaucoma 
Valves placed in the inferior quadrant 
were found to have a high incidence 
of erosion (Figure 1).16,17 In another 
study, the risk of erosion was lower for 
tubes placed in the sulcus compared 
to the anterior chamber,18 although a 
subsequent study found similar rates of 
erosion with anterior chamber, sulcus, 
and pars plana placement.19

Several repair methods and materials 
were associated with a low rate or 
absence of reerosion in small studies. 
The methods included the use of 
a hinged scleral flap, a conjunctival 
pedicle flap, a double layer of amniotic 
membrane supplemented with 
autologous serum tears, a corneal 
patch graft repair with and without 
oral buccal mucous membrane, and 
an acellular dermis graft.20-24 The 
corneal lamellar patch graft covered 
by a buccal mucous membrane graft 
was associated with a 13.1% rate of 

reerosion and a 95.7% success rate after 
one or two buccal mucous membrane 
graft repairs with 3 years of follow-up.25 
Further research with more extensive 
longitudinal analysis is required to 
determine the most effective repair 
material for reducing the risk of tube 
reexposure, given that initial exposure 
may occur years after GDI placement.

 P R E V E N T I O N 
Most studies comparing the 

performance of different types of 
heterologous grafts (eg, donor sclera, 
human pericardium, and corneal tissue) 
have not shown statistically significant 
differences in the incidence of tube 
erosion. The use of bovine pericardium, 
however, was halted owing to a higher 
incidence of erosion linked to graft 
melt.26 In contrast, autologous tissue 
carries a minimal immunologic risk. 

Long scleral tunnel and rotational 
scleral flap techniques are associated 
with lower erosion rates compared to 
heterologous grafts.27-29 Long scleral 
tunnels in particular offer greater 
safety and cost-effectiveness than 
heterologous grafts, but the former 
can be technically challenging to 
create and require adequate Tenon 
capsule tissue. 

Long-term research is required to 
determine the optimal graft strategy 
and identify best practices in surgical 
planning based on patient risk factors.

 M A N AG E M E N T 
Overview

As many as 67% to 100% of 
GDI recipients diagnosed with 
endophthalmitis present with tube 
erosion.2,15,30 Therapy with topical 
antibiotics is insufficient to prevent this 
type of infection; endophthalmitis has 
occurred despite prophylactic treatment 
in patients awaiting tube repair.31 The 
identification and prompt surgical revision 
of tube erosion are therefore important. 

Surgical Approach
The first step toward determining the 

appropriate repair strategy is to evaluate 
the type of tube, the location of the 
plate, the position of the tip of the tube, 
the location and size of the erosion, 
the status of the anterior chamber 
angle, and the presence or absence of 
infection. Additional considerations 
include risk factors for recurrent erosion, 
comorbid conditions such as anterior 
uveitis and cystoid macular edema, 
glaucoma severity and current strategies 
for its management, and the patient’s 
visual potential and goals. 

Strategy No. 1: Re-covering the tube. 
The most common repair strategy is 
to re-cover the tube with a new donor 
patch graft. The approach is quick and 
technically straightforward but can be 
associated with a high risk of reerosion 
depending on the location of the 
existing GDI.32,33 

Figure 2. Approaches to the surgical repair of tube erosion.
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Strategy No. 2: Rerouting the tube. 
Rerouting the tube and placing a 
new patch graft address the risk of 
erosion due to the tube’s position. 
For instance, a tube located in the 
temporal quadrant may be moved 
more superiorly to avoid mechanical 
irritation by the upper lid margin. 

Strategy No. 3: Exchanging the tube. 
If tube erosion has occurred and the 
GDI is not functioning well, an exchange 
for a new tube in the same quadrant 
before the placement of a new graft 
may improve IOP control. For example, 
a nonvalved GDI may be exchanged for 
a valved GDI in a hypotonous eye.32,34 

Strategy No. 4: Removing the tube. 
Removing the current GDI and plac-
ing a new device in a different quadrant 
can address weakened conjunctiva in 
the original quadrant.35 In addition, 
depending on the patient’s goals or if 
an infection related to tube erosion has 
developed, the GDI may be removed, and 
an alternative IOP-lowering procedure 
may be performed, either concurrently or 
as a staged procedure (Figure 2).33,36

Graft Material
When addressing tube erosion, some 

ophthalmologists employ a different 
type of patch graft than was used during 
the initial surgery. The hypothesis is that 
prior graft dissolution might have been 
caused by an immunologic reaction. 

As discussed earlier, the use of 
autologous patch graft materials may 
reduce the risk of inflammation.37 
Because capsule autografts are quickly 
incorporated into periocular tissue, they 
can provide durability, excellent cosmesis, 
and a nonimmunogenic, cost-effective 
alternative to donor grafts.38 Capsule 
autografts can improve the function of 
established or poorly functioning GDIs 
through capsule excision. This patch 
material may be used for the exchange, 
repositioning, revision, or replacement of 
a valved or nonvalved GDI and for the 
placement of an additional implant.32,34,35 
When capsule grafts are used with a 
nonvalved device, religation is essential to 
prevent postoperative hypotony.35  

 C O N C LU S I O N 
Tube erosion is a serious complication 

of GDI placement that requires prompt 
surgical management to prevent 
vision-threatening complications. 
During surgical planning, important 
considerations include the type of GDI, 
the positions of the plate and tube, 
risk factors for erosion, the presence of 
infection or other complications, the 
severity of glaucoma, and IOP control. 
There are various approaches for repairing 
an eroded tube. Early recognition, 
appropriate surgical intervention, and 
consideration of long-term risk factors are 
key to optimizing outcomes.  n
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