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Ab s t r ac t​
Aim and objective: To present a case with bleb leakage treated with collagen crosslinking (CXL).
Background: Bleb-related complications can cause serious problems even a long time after trabeculectomy. In this case report, we present a 
relatively unknown treatment method for bleb leakage which might be one of the long-term complications of trabeculectomy.
Case description: A 60-year-old male patient was admitted to our clinic with a decrease in his left vision. The patient had a history of left 
trabeculectomy. The bleb leakage was observed. Autologous blood was injected into the bleb area as the first line of treatment. Collagen 
crosslinking was applied to the bleb area upon the recurrence of the leakage. In the 1st week after the CXL, CXL was repeated in the bleb area 
upon the observation that the leakage recurred. It was observed that the leakage did not recur and bleb vascularization was triggered after CXL.
Conclusion: Conjunctival CXL might be a non-invasive, viable method in the management of bleb leakage. It might be applied in conjunction 
with bandage contact lenses for the treatment of late bleb leaks as an alternative treatment method before going into surgical intervention.
Clinical significance: As a result of conjunctival CXL application, collagen permeability reduction and neovascularization secondary to CXL 
application might be effective in preventing bleb leakage. However, further studies are needed to prove this.
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In t r o d u c t i o n​
Trabeculectomy has been one of the most commonly performed 
glaucoma surgeries for years worldwide. However, bleb-related 
complications are not uncommon. In the tube vs trabeculectomy 
study, bleb leak occurred in 11% of cases in 5 years.1 Bleb leaks 
can be classified as early or late leaks. In cases with early bleb leak 
occurring 2 weeks after the surgery, leaks are usually secondary 
to inadequate conjunctival wound closure, cheese-wiring, or 
conjunctival buttonhole.2 However, a late-onset bleb leakage 
that occurs more than two weeks after trabeculectomy is not a 
rare condition mostly due to the use of antifibrotic agents causing 
ischemic, avascular, thin blebs.3

Many conventional methods are used to prevent bleb leakages 
such as autologous blood injections, fibrin, and cyanoacrylate glue 
applications.4 However, further complications may be seen after 
these interventions. Autologous blood injection is known to affect 
by increasing cellular proliferation in the bleb region and causing 
mechanical block by clot formation in leakage area.5 Hyphema in 
the anterior chamber and infection associated with autologous 
blood injection caused by autologous blood injections are known 
complications of autologous blood injection.6 Recurrent leakage 
may be seen after clot dissolution. There are publications related to 
the use of fibrin and cyanoacrylate, but the results are debatable.7,8

Bleb excision and conjunctival advancement are considered 
among the surgical treatments of late bleb leaks, although surgical 
intervention might be difficult due to the fragile conjunctiva in 
these patients.4

Collagen crosslinking (CXL) is a method of inducing the 
formation of covalent bonds between collagen in corneal ectatic 
diseases.9 It is also shown to be beneficial in corneal edema and 
infectious conditions.10

It has been shown that UV-A crosslinking treatment applied 
to bleb leakage area was found to be successful by Wang and 
Harasymowycz and Choy et al.11,12 In this report, we present a case 
of bleb leakage which treated with the conjunctival crosslinking 
application and increased vascularization around the bleb.

Ca s e De s c r i p t i o n​
The written consent to publish personal information and case 
details have been obtained from the patient. A 60-year-old male 
patient presented with decreased visual acuity in the left eye. The 
patient’s medical history revealed that he underwent glaucoma 
surgery (trabeculectomy) on the left eye 10 years ago in another 
center. The intraocular pressure (IOP) was measured as 3 mm Hg. 
On anterior segment examination, Descemet membrane wrinkles, 
irregular pupil, shallow anterior chamber, and bleb leakage were 
noted (Fig. 1). On fundus examination, the patient was found to have 
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chorioretinal folds (Fig. 2). Autologous blood injection into the bleb 
region was performed as a first-line treatment. Leakage stopped just 
for 3 days after autologous blood injection but recurred after clot’s 
dissolution on the bleb. CXL was considered after autologous blood 
injection was failed to stop leakage. UV-A was applied to the bleb 
site after the application of the riboflavin solution for 10 minutes. 
Hypertonic riboflavin solution was used during the crosslinking 
process to increase the conjunctival riboflavin penetration, while 
the cornea was being preserved by a cotton sponge. A 16 × 16 
mm silicone hydrogel special custom-designed contact lens was 
used to stop the leakage until the therapeutic effect of the CXL has 
begun. When the contact lens was removed on the 3rd day, it was 
observed that the leak was ceased significantly. CXL was repeated 
a week after the procedure since the bleb was still leaking even 
decreased. However, one of the most striking findings was the 
vascularization around the bleb, which was not present at the first 
visit (Fig. 3). A month after the second CXL application, the leakage 
of the bleb stopped (Fig. 4A) and the IOP elevated to 14 mm Hg, 
although chorioretinal folds remained on the fundus examination. 
Vascularization around the bleb seemed to increase compared to 
that of the one we noticed on the first visit. Finally, at the 1st year 
follow-up, IOP was 12 and there was no bleb leakage (Fig. 4B).

Di s c u s s i o n​
Trabeculectomy is still the most common glaucoma surgery 
performed by glaucoma specialists worldwide but it has many 

complications.4 One of these complications is bleb leakage 
which may be in the early and late postoperative period.4 Early 
leakage is often associated with poor surgical technique and 
inadequate wound healing.4 However, late-type leakage is caused 
by local changes in the bleb area, which is often caused by the 
antimetabolites.3

In a recent study by Choy et al., CXL was shown to be successful 
in stopping the bleb leak in five patients, at different times, ranging 
from 1st to 4th weeks after the CXL application.12 In our case, the 
use of a bandage scleral contact lens might have contributed to the 
fast cessation of leakage after initial CXL treatment. There was no 
patient with hypotony-related complications in the study by Choy 
et al.12 However, in our case, hypotony maculopathy was developed 
and maculopathy was not responded to treatment of hypotony 
which might be due to a longer period of leakage.

In another study by Chan et al.,13 CXL was shown to decrease the 
permeability of conjunctiva and increase resistance to rupture in the 
cattle conjunctiva.13 Furthermore, CXL was shown to increase amid 
bands in the conjunctiva, which leads to strengthened conjunctival 
microstructure. It may be thought that the conjunctival CXL may be 
effective in preventing leaks because it strengthens the conjunctiva 
and reduces permeability. Also, it might be due to CXL-induced 
fibrovascular proliferation triggering vascularization at the bleb 
margins. In a recent study by Zhu et al., it was observed that CXL 
inhibited angiogenesis and lymphangiogenesis for the first 7 days 
at the corneal vascularization area, but later on, CXL enhanced the 

Fig. 1: Leakage from the bleb area is shown with the arrows at the baseline examination

Fig. 2: Chorioretinal folds which is the sign of hypotony was seen on fundus optical coherence tomography (OCT) at the baseline examination
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effect of angiogenesis and lymphangiogenesis factors.14 In the 
same study, it has also been shown that inflammatory cytokines 
are similarly increased in CXL performed corneas after a temporary 
suppression period.14 Similarly, vascularization at the bleb border 
in our patient might be caused by a combination of CXL-induced 
proinflammatory cytokines and angiogenic factors.

In the present case, since we did not expect an acute cessation 
of the leak right after the CXL, we had to apply a scleral contact 
lens after the procedure. One might hypothesize that this might 
be the result of the scleral contact lens application. However, this 
should have been done for the patient’s safety right after the CXL 
application. Furthermore, increased vascularization around the bleb 
right after the CXL application was significant and this finding made 
us think that increased inflammatory response induced by CXL as 
reported previously, might have contributed to the healing of the 
bleb leak or at least shorten the healing time.

Therefore, conjunctival CXL might be a non-invasive, viable 
method for the management of bleb leakage. It might be applied 
in conjunction with bandage contact lenses for the treatment of 
late bleb leaks as an alternative treatment method before going 

into surgical intervention. Prospective case series are still needed 
to shed light on this subject.
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