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Purpose: To assess whether a first day review is needed following Xen surgery in glaucoma
patients.

Patients and methods: We performed a retrospective case note review of all Xen surgeries
performed across four centers between August 2015 and May 2017. Intraocular pressure (IOP),
number of medications, complications, and all further procedures were recorded.

Results: Two hundred and fifty-nine cases from 226 patients were analyzed, 78 of 259 cases
(30.1%) had numerical hypotony (<6 mmHg) on Day 1, but 60 had resolved by Week 1. Zero
cases of hypotony required intervention at Day 1. Two of 259 cases (0.8%) had transient IOP
of =20 mmHg due to air bubble/iris blockage on Day 1 with one case (0.4%) requiring iris
manipulation at the slit-lamp. One case (0.4%) required IOP lowering medications at Day 1. All
other complications and interventions in our series occurred at 1 week or beyond. Day 1 IOP was
not shown to be a reliable indicator for outcomes at Week 1 (+>=0.2155), Month 1 (+*=0.0574),
or Month 12 (#?=0.1580).

Conclusion: The presence of significant complications requiring intervention at Day 1 was 0%.
Only one case (0.4%) required topical IOP lowering medication and one case (0.4%) needed
stent manipulation at Day 1. Day 1 IOP is not a reliable indicator of long-term outcomes in Xen
surgeries. Removing Day 1 follow-up would have been safe in our series and it may be more
effective to perform the first postoperative review of Xen surgery at Week 1.
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Introduction
Trabeculectomy remains the gold standard for the surgical management of glaucoma
but the number of trabeculectomies performed has been declining in the last few
decades.!? Many surgeons are turning to minimally invasive glaucoma surgeries
(MIGS) for early to moderate glaucoma.** The Xen gel stent (Allergan, Inc., Irvine,
CA, USA) is indicated for the management of open-angle non-inflammatory glauco-
mas and utilizes the ab interno approach’ to create a flow pathway from the anterior
chamber to the subconjunctival space. Similar to trabeculectomy,® careful patient
selection, adjunctive use of antifibrinolytics,” and surgical technique impact the out-
come of Xen surgery. The postoperative period however, including the frequency of
postoperative visits, adjustment of steroid frequency, and bleb management, plays an
equally important role.®’

There is currently no direct comparison of Xen against trabeculectomy published.
Several studies have attempted to correlate early postoperative intraocular pressure
(IOP) or bleb morphology with long-term outcomes of trabeculectomy.'*'* Case series
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data may suggest that Xen has a lower incidence of visually
threatening complications, and postoperative follow-up
has typically included Day 1 review.!** Routine first day
IOP check has been abandoned for phacoemulsification for
several reasons that could also apply to MIGS.22* With low
complication rates, improved postoperative outcomes and
economical constraints, is Day 1 follow-up required follow-
ing routine Xen gel stent surgery?

Methods

We performed a retrospective case note review of all consec-
utive Xen surgeries undertaken across four centers between
August 2015 and May 2017 (as outlined in the multi-center
Xen study).!” The decision to perform Xen implantation was
made by consultant ophthalmic surgeons with a subspecialist
interest in glaucoma. Surgery was offered to patients with
mild to moderate glaucoma with inadequate IOP control,
to avoid polypharmacy or when there was progression of
disease despite seemingly adequate IOPs. Informed consent
was obtained from all patients undergoing surgery and the
audit fell within the ethical framework of the Declaration of
Helsinki. No research ethics approval was required for this
study. All surgeries were performed by consultant ophthal-
mic surgeons with a subspecialist interest in glaucoma. All
patients received standardized postoperative antibiotic and
steroid medications, ie, chloramphenicol drops four times a
day for 2 weeks and dexamethasone 0.1% or prednisolone
1% drops, 2-hourly for 2 weeks, tapered down depending
on postoperative progress. All IOP lowering medications
were stopped at the time of surgery. Data were recorded
on Microsoft Excel 2016, and statistical analysis was per-
formed using SPSS (IBM Corporation, Armonk, NY, USA).
Univariate linear regression was used to assess correlation
between IOP at any two timepoints. P<<0.05 was considered
as statistically significant.

Results

Two hundred and fifty-nine surgeries on 226 patients
(Table 1) were performed. Seventy-two cases had simultane-
ous phacoemulsification, whereas 187 had Xen implantation
alone. IOP reduced from a preoperative mean of 19.3 (£0.7)
mmHg to 14.2 (£0.9) mmHg at Month 12 (P<0.0001)."
Patients were treated with a mean of 2.6 (£0.1) medications
prior to implant surgery compared to 0.8 (+0.2) medications
at Month 12 (P<<0.0001).

Efficacy on Day |
No correlation was found between Day 1 (or Month 1)
and Month 12 IOPs, with significant variability of IOP

Table | Patient demographics

Number of surgeries 259
Age, years
Mean (95% Cl) 74.8 (73.4-76.2)
Range 37-96
Sex, n (%)
Male 144 (55.6)
Female 115 (44.4)
Ethnicity, n (%)
White 254 (98.1)
Asian Indian 3(1.2)
Arab 2(0.7)
Operated eye, n (%)
Right 130 (50.2)
Left 129 (49.8)
Preoperative IOP, mmHg
Mean (95% Cl) 19.3 (18.5-20.0)
Range 5-40
Number of IOP lowering medications
preoperatively
Mean (95% Cl) 2.6 (2.5-2.7)
Range 04
Surgery type, n (%)
Xen 187 (72.2)
Xen + phacoemulsification 72 (27.8)
Previous glaucoma intervention, n (%)
Laser trabeculoplasty 72 (34.4)
Trabeculectomy 11 (4.2)
Valve/stent 7 (3.3)
Diagnoses, n (%)
OAG 208 (80.3)
NTG 17 (6.6)
PXF 13 (5.0
PDS 6 (2.3)
Trauma 6(2.3)
NVG 5(1.9)
latrogenic 1 (0.4)
Others 3(1.2)
Anesthesia, n (%)
Sub-Tenon’s 108 (41.7)
Topical + intracameral 53 (20.5)
Peribulbar 34 (13.1)
Unknown 64 (24.7)

Abbreviations: IOP, intraocular pressure; OAG, primary open angle glaucoma;
NTG, normal tension glaucoma; PXF, pseudoexfoliation syndrome; PDS, pigment
dispersion syndrome; NVG, neovascular glaucoma.

comparison for each time-point (+*=0.1580) (Figure 1).
Additionally, we found that Day 1 IOP did not have any
correlation with outcomes at Week 1 (#°=0.2155) or Month 1
(#*=0.0574).

Safety and intervention on Day |

Numerical hypotony (IOP <6 mmHg) occurred in
90 cases out of 259. Seventy-eight out of these 90 cases
(86.7%) presented on Day 1 (Table 2), with 3 cases
(1.2%) showing evidence of hypotonous maculopathy.
Sixty of these cases (76.9%) had resolved by Week 1 with
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Figure | Scatter plot of Day | and Month 12 IOP for all Xen surgeries followed up
to 12 months (n=83).

Note: Univariate linear regression analysis: r’=0.1580, P<<0.0001.

Abbreviation: IOP, intraocular pressure.

observation alone. Two cases required active slit-lamp
reformation of the anterior chamber throughout follow-up,
but both after Day 1 (Table 3). No cases required treatment
for numerical hypotony at Day 1. Throughout our series,
a postoperative IOP spike of =30 mmHg occurred in
33 cases (12.7%), but never presented on Day 1. Transient
occlusion of the implant leading to an IOP of =20 mmHg
occurred in 2 cases at Day 1. One was due to an air bubble
occlusion that resolved spontaneously and another due
to iris occlusion, which required stent manipulation at
the slit-lamp to remove blockage (Table 3). Large, over-
hanging dysesthetic blebs developed in 6 cases (3.9%)
at or beyond Week 1. There were 6 cases (2.3%) of
stent erosion/exposure, again all presenting at or beyond
Month 1. One case (0.4%) of endophthalmitis occurred at
18 months after erosion despite two conjunctival resutur-
ing procedures.

Bleb management was required in 40.9% of cases
throughout our series,'® the majority between Month 1 and
3 (modal point being Month 2). Two cases had an additional
injection of steroid or 5-fluorouracil at Day 1, both of which

were planned prior to surgery due to severe conjunctival
inflammation preoperatively (Table 3). One case (0.4%)
required IOP lowering medications at Day 1 as IOP was not
at target in a high-risk eye.

Discussion

The Day 1 postoperative review for ophthalmic surgery has
many benefits including detection of early postoperative
complications, reassurance for the patient, and as a training-
aid for junior surgeons.’®?! Some surgical complications
are however unlikely to be found on the first day, and if
complications are detected, it may not be appropriate to
treat until later in the postoperative period. Routine first day
IOP check has been abandoned for phacoemulsification for
several reasons that could also apply to MIGS devices. With
increasing pressure on the health care system and increasing
workloads of health care professionals, a reasonable balance
of frequency of postoperative review needs to be achieved.”
The number and timepoints of postoperative follow-ups
should be devised so that the number of examinations are
low and the chance of early intervention in case of serious
complications is high.

In this study, we presented a multi-center case series
of the Xen gel stent in a heterogeneous mix of glaucoma
patients, translatable to most surgeons’ cohorts. We found
a trend suggesting that the Day 1 review could be discarded
from standard care and this is likely to have cost saving and
clinical capacity benefits. The study was however retro-
spective in nature, with 89 patients completing 12 months
follow-up. We had a range of baseline IOPs, and it should
be noted that there will be a degree of selection bias as
the decision to offer Xen implantation was determined
by individual surgeons, without standardized inclusion or
exclusion criteria. A prospective study with strict inclusion
and exclusion criteria would help assess the need for Day 1
review more accurately.

Table 2 Frequency and timepoint of postoperative complications found following Xen surgery (n=259)

Complications Day | Week | Month | Beyond
Month |

Numerical hypotony (IOP <6 mmHg) 78 9 | 2

IOP spike (=30 mmHg) 0 6 10 17

Transient implant occlusion, eg, iris, blood (causing IOP =20 mmHg) 2 | 6 |

=2 Snellen lines vision loss lasting >1 month 0 0 0 9

Large dysesthetic bleb 0 | 2 3

Implant exposure 0 0 3 3

Hypotonous maculopathy 3 | | 0

Choroidal effusion lasting >| month 0 0 0 4

Endophthalmitis 0 0 0 |

Central retinal vein occlusion 0 0 0 |

Abbreviation: IOP, intraocular pressure.

Clinical Ophthalmology 2018:12

submit your manuscript

2333

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Karimi and Lindfield

Dove

Table 3 Frequency and timepoint of further procedures or treatment required following Xen surgery (n=259)

Procedures Day |

Week | Month | Beyond

Month |

N
5

Bleb management (needling + antimetabolite)
Intraocular pressure lowering medications
Secondary filtration surgery

Xen/bleb revision surgery

Lancing of large bleb

Implant manipulation at slit-lamp

Slit-lamp reformation of the anterior chamber
Endoscopic cyclophotocoagulation
Iridoplasty/iridotomy

Selective laser trabeculoplasty

O O OO0 O — O o o —

Micropulse laser trabeculoplasty

o

Laser gonioplasty

21 75 129
136
16
I
4

N
o
S
o

O OO —O — O O o w
— O — O O OO urutwuy
o — O w u»i — O

Note: *Planned procedure scheduled prior to surgery due to severe conjunctival inflammation.

We did not find that Day 1 review was a reliable predictor
of long-term outcomes. This echoes no correlation between
early IOPs with 1-year outcomes for trabeculectomy.?
Additionally, the delta change in IOP from Day 1 to Week 1
did not indicate how the stent would perform long-term. For
example, two stents with IOPs of 12 mmHg at Week 1: case
one had an IOP of 4 mmHg at Day 1, whereas case two had
an IOP of 12 mmHg at Day 1. The cases where this rapid
increase in IOP was observed from Day 1 to Week 1 were not
found to be more likely to fail or need further intervention.
The change in Day 1 to Week 1 IOP did not follow any sta-
tistically significant pattern with Month 12 IOP, illustrating
the lack of predictability from the Day 1 assessment.

While numerical hypotony occurred in 34.7% of cases,
no cases required intervention at Day 1. The authors found
numerical hypotony to be common with the stent as the
needle of the injector that encloses the stent has a much
larger diameter than that of the stent; therefore, a larger tract
is formed for aqueous to flow around the stent in the early
postoperative period. As the sclera shrinks and conforms
around the stent, flow is more controlled. There were no
cases of corneal wound leakage in our study, and low IOPs
on Day 1 were not due to leakage from the incision sites.

In our series, 257 of all 259 cases (99.2%) did not need
any further procedure or adjustment at Day 1. IOP lower-
ing medications were started for one case (0.4%) at Day 1.
This case had a preoperative IOP of 33 mmHg on three
medications plus oral acetazolamide and continued to have
a raised IOP at 27 mmHg on Day 1 postoperatively — this
was evidently a high-risk case, which would not be classi-
fied as routine. One case (0.4%) required iris manipulation
to remove blockage of the stent. In this case, it was due to
placement of the stent too posteriorly and this was noted on
gonioscopy during surgery. Clinicians should consider Day 1

review for any on-table complications such as difficult stent
priming, significant hyphema or conjunctival buttonhole, or
in high-risk cases.

For routine cases however, it may be worth considering
performing the first postoperative review at Week 1. Six
of the 33 (18.2%) IOP spikes occurred at Week 1, where
none had occurred on Day 1. Frequency of unplanned bleb
management was 0, 21, 75, and 129 modulations at Day 1,
Week 1, Month 1, and beyond, respectively. IOP lowering
medications were started for 20 cases (7.8%) at Week 1 vs
one case (0.4%) at Day 1. Secondary filtration surgery and
anterior chamber reformation were also performed at Week 1
and neither considered at Day 1. All other further procedures
occurred beyond Week 1. For routine Xen cases, we suggest
arranging the first postoperative visit at 1 week, as this may
give a better indication of long-term IOP as well as being a
more effective period to manage complications.

Conclusion

Two hundred and fifty-seven of 259 Xen surgeries (99.2%)
did not require further intervention at Day 1. The two cases
(0.8%) that needed intervention at Day 1 were both high-risk
cases recognized preoperatively or during surgery. Day 1
IOP did not show any correlation with outcomes at Week 1,
Month 1 or Month 12 and was not a reliable indicator of long-
term outcomes. The evidence from our series suggests that
Day 1 review could be discarded for routine Xen implanta-
tion, and it may be more effective for the first postoperative
review of Xen surgery to take place at Week 1. Day 1 review
should be reserved for high-risk cases.
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