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CASE REPORT

Xen45 gel stent ab interno trimming 
for ostium occlusion: case report
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Abstract 

Background: Despite the XEN gel stent low-risk profile, various complications following the implant have been 
described, including internal and external occlusion, with a consequent postoperative rise in intraocular pressure 
(IOP). In this case report we aimed to present a XEN45 stent internal occlusion successfully treated by trimming in situ 
its proximal end with a 25 G vitreous scissors using a bimanual technique.

Case presentation: A 63-year-old male patient affected by primary open angle glaucoma (IOP = 25 mmHg) and a 
full thickness macular hole in his right eye, underwent ab-interno Xen gel stent implantation and, 1 month later, a 
25 G vitrectomy surgery. Despite a significant IOP reduction after stent implant, 6 days after vitrectomy, IOP increased 
(25 mmHg) and the conjunctival bleb flattened following occlusion of stent internal ostium by a clot of presumed 
fibrinous material. The Nd:YAG laser failed to remove the clot, so that we decided to snip a small bit of the proximal 
end of the Xen tube (about 0,5 mm length) with a 25 G vitreous scissors, using a bimanual technique. In the postop-
erative day 1 and month 1, the IOP was 8 mmHg and 12 mmHg, respectively. The Anterior Segment OCT confirmed 
a functional, layered, filtering bleb, and the normal appearance and patency of the XEN proximal segment. No side 
effects from the intervention were observed.

Conclusions: Ab interno trimming with vitreous scissors of the occluded proximal end of the XEN stent may repre-
sent a safe, rapid and efficient method to restore aqueous humor subconjunctival drainage.
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Background
Glaucoma is the leading cause of irreversible vision loss 
worldwide. In 2013, the number of affected people was 
estimated to be 64.3 million, increasing to 111.8 million 
in 2040 [1].

The only modifiable risk factor is the intraocular pres-
sure (IOP); hence its lowering is considered the therapeu-
tic approach for glaucoma [2]. This goal can be performed 
by medications, usually preferred as a first-line ther-
apy, laser techniques and surgery [3]. Trabeculectomy 
remains the standard surgical procedure, although it may 
lead to significant complications [4]. Although it was 

reported a higher rate of complications in trabeculec-
tomy versus the mini glaucoma device implantation, 
some device–related late complications due to shunt dis-
location or extrusion have been described [5]. Minimally-
invasive glaucoma surgeries (MIGS) have been developed 
to provide safer and less traumatic surgical interventions, 
aiming at curtailing the need for topical medications [6].

The Xen45 (Allergan Plc, Dublin, Ireland) is a tubular 
implant 6-mm-long and with an inner lumen of 45-μm, 
made of hydrophilic collagen, comprised of cross-linked 
porcine gelatin, which drains aqueous from the anterior 
chamber (AC) to the subconjunctival space (SS), bypass-
ing the resistance of the dysfunctional trabecular mesh-
work [7]. The implant is injected ab interno through a 
clear corneal incision with a pre-loaded, single-use injec-
tor with a 27-gauge needle. The ideal stent placement 
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should leave 2.0 mm of exposed implant in the subcon-
junctival space (preferentially in a more superficial layer 
than the sub-Tenon space), 1.0 mm in the AC, and 3.0 mm 
tunneled through sclera.The lumen size and length of the 
implant are designed to provide approximately 8 mm 
pressure resistance according to the Hagen-Poiseuille 
equation, so as to confer protection against hypotony [7].

Anterior segment optical coherence tomography (AS-
OCT) enables tomographic imaging not only of the filter-
ing bleb, but also the visualization of the implant itself, 
its subconjunctival and intrascleral pathway, and even the 
intracameral segment [8].

Several studies demonstrated the XEN gel stent efficacy 
in lowering IOP [9, 10].However, despite its low-risk pro-
file, various complications following Xen implant have 
been described, including internal and external occlu-
sion, with a consequent postoperative rise in IOP [9, 10].

There are several methods of unblocking the end of 
glaucoma stents occluded by fibrin clots such as Nd:YAG 
laser lysis [11],removal by ILM forceps [12], and Intra-
cameral tissue plasminogen activator [13].Although the 
accidental or intentional trimming of the Xen stent exter-
nal ostium has been previously described [14–16], the ab 
interno cutting of tube end has been described only in 
eyes with Baerveldt GDD implantation [17].

In this report we describe a case of Xen internal ostium 
obstruction by presumed fibrinous material, which 
occurred after vitreoretinal surgery, and its management.

Case presentation
History
A 63-year-old man was referred to our clinic for primary 
open glaucoma in both eyes, with an intraocular pressure 
of 25 mmHg in the right eye despite topic medications 
(Dorzolamide, Timolol, Travoprost). At the initial visit 
the anterior segment of the pseudophakic right eye was 
normal and the best corrected visual acuity was 20/200. 

The fundus examination showed peripapillary atrophy, 
glaucomatous neuroretinal rim loss (cup/disk ratio 0,7) 
and a full thickness macular hole in his right eye. The 
patient underwent an ab-interno gel stent implantation 
in the upper nasal quadrant (Xen45, Allergan) after a 
subconjunctival injection of mitomycin-C (0,1 ml 0,02%). 
After hydrating the incisions, 0.1 ml of 1% cefuroxime 
was injected in the anterior chamber and 4 mg/1 ml of 
dexamethasone phosphate subtenon (Decadron®, Far-
maceutici Caber SpA, Italy). Post-surgery care included 
antibiotic prophylaxis and topical corticoids in decreas-
ing dosage during 1 month. The IOP was 6 mmHg and 
10 mmHg in post-operative day 1 and post-operative day 
15, respectively. One month after the implantation, the 
patient underwent retinal surgery in his right eye. The 
macular hole was successfully closed with a 25-G pars 
plana vitrectomy (Constellation vitrectomy machine, 
Alcon Laboratories, Inc., Fort Worth, TX, USA), using 
the inverted ILM flap technique [18].

The surgery was uneventful and subconjunctival dexa-
methasone was used to minimize inflammation. Topical 
medication with combined antibiotic and steroid drops 
was prescribed for 1 week.

Six days after vitreous surgery the IOP spiked to 
25 mmHg, and the anterior segment examination (Takagi 
TD10 Eye Cam on a Takagi 700GL Slit lamp) showed a 
flattening of the conjunctival bleb and a translucent clot 
covering the internal ostium of the XEN. (Fig. 1) At the 
AS-OCT (AngioVue®, Optovue, Fremont, CA, USA) the 
conjunctival bleb appeared flat and non-functional, and 
the clot stood out as hyperreflective material which we 
presumed to be fibrin, occluding the internal end of the 
stent (Fig. 2).

Lysis of the fibrin clot was attempted with YAG-laser 
(1,1 mJ of power), but the tube remained occluded and 
the IOP elevated. Therefore, an ab interno revision of the 
gel stent was performed.

Fig. 1 Biomicroscopy image showing: A The Xen45 anterior chamber portion (about 1 mm) obstructed by a translucent clot of fibrinous material 
surrounding the internal end (white circle); B A segment of the Xen45 is visible under a flat conjunctival bleb
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Surgical procedure
A surgical procedure was performed according to the fol-
lowing steps after obtaining written informed consent 
from the patient.

• After application of topical anesthesia with the usual 
sterile conditions in the operating room, one para-
centesis site was created at 90° with respect to the 
tube (approx. at 10 o’clock) by using a 15° Knife (Stab 
15° Safety Knife, Surgistar, California)

• Trypan blue (Vision Blue, DORC international, BV 
Zuidland, Netherlands) was injected into the anterior 
chamber to stain the clot and to verify the extension 
of tube occlusion.

• Viscoelastic was introduced in the anterior cham-
ber and a careful fibrin clot removal was attempted 
with a 25-gauge inner limiting membrane (ILM) for-

ceps (Revolution DSP 25+ Serrated Forceps, Alcon-
Grieshaber, Fribourg, Switzerland); however, the clot 
was strongly adherent to the tube end, and it did not 
clear.

• A second paracentesis site was created at 90° with 
respect to the Xen tube position (approx.at 4 o’clock), 
and a 25 G straight vitreous scissors (Revolution DSP 
25G Curved Scissors, Alcon-Grieshaber, Fribourg, 
Switzerland) was inserted to snip the proximal end 
of the Xen tube (a small segment of about 0,5 mm 
length), flush to the ILM forceps grabbing distally the 
tube. The flexible nature of the stent required a two-
handed technique in order to both immobilize and 
truncate the end of the stent. (Fig. 3)

• The viscoelastic and the excised tube fragment were 
then removed, and the AC was irrigated with bal-
anced salt solution (BSS) to induce subconjunctival 

Fig. 2 The AS-OCT shows the fibrinous material surrounding the inner end and occluding the lumen of the Xen45; a non-filtering, non-functional, 
flat conjunctival bleb is also visible

Fig. 3 Digital reproduction of the two-handed technique, with a 25-gauge inner limiting membrane (ILM) forceps (A) and a 25 G straight vitreous 
scissors (B), used in order to both immobilize and truncate the end of the stent
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bleb formation. The drainage efficiency was further 
verified by trypan blue injection into the AC.

• Finally, the corneal incisions were closed by hydrosu-
ture.

In the postoperative day 1, the IOP was 8 mmHg; the 
anterior segment examination showed an open diffuse 
filtering bleb, a normal appearing new internal ostium, 
and a sustained blue staining of the stent [19]. (Fig.  4) 
The AS-OCT confirmed a functional, layered, filter-
ing bleb, and the normal appearance and patency of the 
stent. (Fig. 5) No side effects from the intervention were 
observed.

Topical medication with combined antibiotic and ster-
oid drops was prescribed for 2 weeks. One month after 
surgery the patient showed IOP =12 mmHg, a visual acu-
ity of 20/40, a patent internal ostium, and an open diffuse 
filtering bleb.

Discussion and conclusions
Despite several studies have demonstrated the effec-
tiveness and safety of the Xen45, a variety of postop-
erative complications have been reported [9, 10].In 

particular, early lumen occlusion can occur in 4% of 
Xen stent procedures for primary open-angle glaucoma 
(blood, fibrin, air bubble or iris) [20], or later due to 
continued inflammation [21].

Vitreoretinal surgery is considered a possible cause 
of AC fibrin formation [22]: in our patient a presumed 
fibrin clot formed at the internal end of the stent 1 week 
after macular hole surgery.

Different methods of unblocking the proximal end 
of glaucoma stents occluded by fibrin/blood clots have 
been described: Nd:YAG laser lysis [11], removal by 
ILM forceps [12], and Intracameral tissue plasminogen 
activator [13].

Despite the Nd:YAG laser was effective in a case of 
XEN occlusion, in our case it was unsuccessful. One-
hand removal by ILM forceps was described to be suc-
cessful in a case of blood clot internal occlusion [12], 
but was ineffective in our case, probably due to the high 
adhesiveness of the fibrin clot to the tube end. Intra-
cameral tissue plasminogen activator has been used 
successfully in eyes with valved glaucoma drainage 
implants to clear or prevent tube occlusion by fibrin/

Fig. 4 Anterior segment image acquired on postoperative day1 shows the XEN gel stent visible in the anterior chamber (A) and an open diffuse 
filtering bleb (B). The tube is stained with blue, confirming the open drainage pathway from the anterior chamber.

Fig. 5. AS-OCT image evidences the patency of the internal ostium of the tube (A) and a functional, layered, filtering conjunctival bleb (B)



Page 5 of 6Tatti et al. BMC Ophthalmology          (2021) 21:446  

blood clots, but its use has never been reported in eyes 
with Xen stent blockage.

Although unintentional Xen stent truncation of exter-
nal end has been observed during needling procedure for 
in-growing fibrotic tissue [14–16], and intentional trun-
cation has been performed with YAG laser in a case of 
threatened conjunctival extrusion [23], ab interno trim-
ming of tube end has been described only in eyes with 
Baerveldt GDD implantation [24].

Indeed, doubts and concerns may arise from manipula-
tion and surgical trimming, with consequent shortage, of 
the stent tube.

Undoubtedly, even cautious clamping of the internal 
end may retract the stent into the anterior chamber, and 
attention must be paid to limit its sliding. Shortage of the 
tube in the range of 1 mm seems to be well tolerated: In 
our patient, the IOP dropped to 8 mmHg 1 day after trim-
ming, to stabilize at 12 mmHg after 1 month. Similarly, in 
reported cases of Xen external amputation of the subcon-
junctival portion, the shortage length ranged from 0.7 to 
1,1 mm, and did not seem to impair the expected normal 
resistance (set at 8 mmHg) of the draining device [14–16].

As previously reported, the XEN 45 implant was 
designed to limit secondary hypotony by virtue of its 
length and width according to the Hagen-Poiseuille 
equation [7], Resistance to flow is directly proportional 
to the length and inversely proportional to the radius of 
the tube to the fourth power [24]. Thus, a shorter tube 
provides a smaller pressure differential, or less resistance 
to flow. Contrarily, Jansonius postulated that there is no 
physical basis for a relationship between tube length and 
intraocular pressure after glaucoma drainage implant 
surgery [25]. Considering this aspect was referred to 
glaucoma tubes, further studies are needed to evaluate 
the applicability of Hagen-Poiseuille law to Xen gel stent.

However, once the bleb has matured and subconjuncti-
val fibrosis has occurred, the resultant IOP will ultimately 
be limited by subconjunctival resistance [24].

Further study will be needed to determine the long-
term effects of shorter Xen45 tube on IOP control and 
wound healing response of the bleb.

In conclusion, to our knowledge, this is the first case 
reporting ab interno trimming of the proximal end of 
Xen45 stent occluded by fibrinous material. The post-
operative course and IOP decrease were satisfactory, and 
the AS-OCT imaging confirmed the bleb had restored, 
and the tube shunt had completely cleared of obstruction. 
Our bimanual method appears to be minimally invasive, 
rapid and efficient to reestablish the drainage flow, and 
may be easily applied to similar cases, when other meth-
ods have failed.

Abbreviations
AC: Anterior Chamber; AS-OCT: Anterior Segment – Optical Coherence 
Tomography; BSS: Balanced Salt Solution; ILM: Inner Limiting Membrane; 
IOP: Intraocular Pressure; MIGS: Minimally-invasive glaucoma surgeries; SS: 
Subconjunctival Space.

Acknowledgements
Not applicable.

Authors’ contributions
FT, MF wrote the manuscript. PG, LM, PN, GD revised the manuscript. All 
authors have read and approved the manuscript.

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial or not-for-profit sectors.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Since only normal clinical practice was described in this case report, formal 
ethical approval by the Independent Review Board was not required in 
accordance with the policy of our Institution.

Consent for publication
Written consent for the publication of this case report, any related information 
and images was obtained from the patient.

Competing interests
The Authors have no financial or proprietary interest in products, methods, or 
material used in this case report.

Received: 11 September 2021   Accepted: 8 December 2021

References
 1. Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global prevalence 

of glaucoma and projections of glaucoma burden through 2040: a 
systematic review and meta-analysis. Ophthalmology. 2014;121:2081–90.

 2. European Glaucoma Society Terminology and Guidelines for Glaucoma. 
4th edition—part 1 supported by the EGS foundation. Br J Ophthalmol. 
2017;101:1–72.

 3. European Glaucoma Society. Terminology and guidelines for Glau-
coma: treatment principles and options (chapter 3). Br J Ophthalmol. 
2017;101:130–95.

 4. Koike KJ, Chang PT. Trabeculectomy: a brief history and review of current 
trends. Int Ophthalmol Clin. 2018;58:117–33.

 5. Tognetto D, Cecchini P, D’Aloisio R, Vattovani O, Turco G. Scanning elec-
tron microscopy evaluation of an EX-PRESS mini glaucoma shunt after 
explantation. J Glaucoma. 2017;26:e1–4.

 6. Lavia C, Dallorto L, Maule M, Ceccarelli M, Fea AM. Minimally-invasive 
glaucoma surgeries (MIGS) for open angle glaucoma: a systematic review 
and meta-analysis. PLoS One. 2017. https:// doi. org/ 10. 1371/ journ al. pone. 
01831 42.

 7. Lewis RA. Ab interno approach to the subconjunctival space using a col-
lagen glaucoma stent. J Cataract Refract Surg. 2014;40:1301–6.

 8. Rigo J, Castany M, Banderas S, Pujol O, Amilburu M, Dou A. Possible 
intraluminal obstruction of the XEN45 gel stent observed with anterior 
segment optical coherence tomography. J Glaucoma. 2019;28:1095–101.

 9. Chatzara A, Chronopoulou I, Theodossiadis G, Theodossiadis P, Chatziralli 
I. XEN implant for Glaucoma treatment: a review of the literature. Semin 
Ophthalmol. 2019;34:93–7.

https://doi.org/10.1371/journal.pone.0183142
https://doi.org/10.1371/journal.pone.0183142


Page 6 of 6Tatti et al. BMC Ophthalmology          (2021) 21:446 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 10. Fea AM, Durr GM, Marolo P, Malinverni L, Economou MA, Ahmed I. Xen® 
gel stent: a comprehensive review on its use as a treatment option for 
refractory glaucoma. Clin Ophthalmol. 2020;14:1805–32.

 11. Scantling-Birch Y, Merzougui W, Lindfield D. Early postoperative lumen 
blockage of ab-interno gel stent (XEN) cleared with Nd:YAG laser. Indian J 
Ophthalmol. 2020;68:524.

 12. Ferreira NP, Pinto LA, Marques-Neves C. XEN gel stent internal Ostium 
occlusion: Ab-Interno revision. J Glaucoma. 2017;26:e150–2.

 13. Zalta AH, Sweeney CP, Zalta AK, Kaufman AH. Intracameral tissue plas-
minogen activator use in a large series of eyes with valved glaucoma 
drainage implants. Arch Ophthalmol. 2002;120:1487–93.

 14. Olivari S, Cutolo CA, Negri L, et al. XEN implant fracture during needling 
procedure. J Glaucoma. 2019;28:1086–9.

 15. Bustros Y, Chaudhary A, Salinas L, Mansouri K. Cutting the subconjunc-
tival fragment of the XEN gel implant during needling procedure. Eur J 
Ophthalmol. 2020;30:NP11–5.

 16. Linton E, Au L. Technique of Xen implant revision surgery and the surgical 
outcomes: a retrospective interventional case series. Ophthalmol Ther. 
2020;9:149–57.

 17. Baciu P, Moster SJ, Lee RK. Rapid intraocular tube trimming for Glaucoma 
drainage implant devices. J Glaucoma. 2017;26:e174–6.

 18. Shroff D, Gupt P, Atri N, Gupta C, Shroff C. Inverted internal limiting mem-
brane (ILM) flap technique for macular hole closure: patient selection and 
special considerations. Clin Ophthalmol. 2019;13:671–8.

 19. Ling J, Bell NP, Feldman RM. Sustainable staining of the Xen gel stent. 
Investig Ophthalmol Vis Sci. 2018;59:2015.

 20. Karimi A, Lindfield D, Turnbull A, et al. A multi-Centre interventional case 
series of 259 ab-interno Xen gel implants for glaucoma, with and without 
combined cataract surgery. Eye. 2019;33:469–77.

 21. Gillmann K, Mansouri K, Bravetti GE, Mermoud A. Chronic intraocular 
inflammation as a risk factor for XEN gel stent occlusion: a case of 
microscopic examination of a fibrin-obstructed XEN stent. J Glaucoma. 
2018;27:739–41.

 22. Cunha LP, Costa-Cunha LVF, Costa CF, Bastos RR, dos Prata TS, Monteiro 
MLR. Predictive factors for anterior chamber fibrin formation after vitreo-
retinal surgery. Rev Bras Oftalmol. 2014;73:93–7.

 23. Lee GA, Shah P. YAG laser Xen stent truncation. Ophthalmol Glaucoma. 
2020;3:359.

 24. Sheybani A, Reitsamer H, Ahmed IIK. Fluid dynamics of a novel micro-fis-
tula implant for the surgical treatment of glaucoma. Investig Ophthalmol 
Vis Sci. 2015;56:4789–95.

 25. Jansonius NM. A relationship between tube length and intraocular pres-
sure after glaucoma drainage implant surgery cannot be explained by 
Poiseuille’s law. Acta Ophthalmol. 2014;92:2014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Xen45 gel stent ab interno trimming for ostium occlusion: case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	History
	Surgical procedure

	Discussion and conclusions
	Acknowledgements
	References


