
Management:
•Intravenous Dextrose infusion with rates up to 250mls/hr of 20% Dextrose

•Dietary intervention with frequent meals and corn starch
•Diazoxide – intolerant leading to hyponatraemia, oedema and nausea

•Octreotide/glucagon intravenously – in order to replace counter-regulatory hormones

•Subcutaneous Octreotide - hypoglycaemia worsened1

•Prednisolone – developed fluid retention

•Hepatic Arterial Embolisation (HAE) performed twice with initial improvement (post-procedure insulin 29 pmol/l), but relapsed after 4 weeks.
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RESULTS cont.
Overall medication usage reduced from 2. 5 agents pre-operatively to 0.6 at 6 months, 0.8 at
12 months and 1.3 at 18 months (p<0.05). The percentage of patients achieving ³ 20%
reduction in IOP from baseline while remaining medication-free was 85.7% at 12 months
and 66.7% at 18 months.

23 cases (15.3%) required post-operative bleb needling or antimetabolite injection and 11 
patients (7.3%) required further surgical glaucoma procedures. Post operative complications 
included hyphaema 4.6%, hypotony with maculopathy 10%,  cyclodialysis 0.06%, vitreous 
haemorrhage 0.13%. 

CONCLUSIONS
The results indicate that the Xen implant is relatively safe and effective at significantly
lowering IOP in a variety of glaucoma types up to 18 months. Additionally the XEN implant
appears to significantly lower treatment burden for the patient. The results are comparable
to other larger studies, both in terms of outcome and safety1-4. One limitation is the non-
separation of the Phaco Xen and the solo Xen groups for the main analysis, as cataract
surgery can lower IOP. However, authors have previously not found a significant IOP
lowering difference when comparing phaco-XEN and solo XEN groups2. Optimisation of the
technique has the potential to lower the needling rate from that which has previously been
reported. Longer follow-up is needed to evaluate the prolonged effects and safety profile of
the implant.
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METHODOLOGY
Retrospective chart review of patients (150 eyes of 119 patients) undergoing Xen
implantation by a single experienced glaucoma surgeon from June 2016 to July 2019.

RESULTS
150 surgical operations performed during the sample period were included in the analysis.
The mean age was 79 years (range 53-97 years). Most of the procedures were combined
Phaco Xen (56%), the rest being solo XEN procedures, 44%. Diagnoses included primary
open angle glaucoma (n=81), primary angle closure glaucoma (n=24), normal tension
glaucoma (n=14) and secondary glaucomas (n=31). All received perioperative mitomycin C
(MMC).

The OXI technique significantly lowered the IOP regardless of glaucoma severity and
subtype. Pre-operative IOP dropped from 18.1 mmHg to 6.4 mmHg on day 1, 9.3 mmHg at
1 week, 12.6 mmHg at 1 month, 12.9 mmHg at 3 months, 13.1 mmHg at 6 months, 13.5
mmHg at 12 months, 14.5mmHg at 18 months. All timepoints were significant at the
p<0.05 level.

INTRODUCTION
The Xen gel implant (Allergan Inc. Irvine, CA) uses the ab-interno approach to create an
aqueous outflow pathway from the anterior chamber to the subconjunctival space,
bypassing the resistance of the trabecular meshwork and collector channels. Recent 2 year
outcomes1 report effective IOP lowering and anti-glaucoma medication use, while
requiring a high rate of needling intervention with Mitomycin C (45%). The technique for
surgical implantation has been described with a significant learning curve2. Each individual
surgeon is likely to develop and alter their technique to optimise surgical results. Here we
describe our technique, the Optimised Xen Implantation (OXI) technique with medium-
term results which have a lower needling rate than described elsewhere.

AIM
To characterise the intraocular pressure (IOP) lowering effect, reduction in glaucoma
medication use and needling rate of an optimised Xen implantation (OXI) technique in
glaucoma patients.

0.4ml of Lignocaine 2% is injected into
subconjunctival space aiming for sub tenons space in
the, superonasal quadrant of the eye to create a
bleb. This not only helps anaesthetise the area, but
also creates a bleb ready for the XEN. The
anaesthetic is then gently milked towards the limbus
with a cannula.

Insert the device needle either through the corneal
incision opposite the targeted quadrant (target
insertion site is the superonasal quadrant) aim more
towards the 12 position. Move the XEN needle tip at
least more than mid-way into the anterior chamber
with the bevel up. A superior bleb reduces risk of
dysaesthesia (aim 1 o’clock position for the right eye
and the s 11 o’clock position in the left eye).

Under direct visualisation, approach the superonasal
angle aiming for the anterior non-pigmented
trabecular meshwork. It is best to aim just above this
structure and angle upwards rather than downwards.
This minimises the chances of intracameral
haemorrhage.

The Xen tube can then be visualised exiting from the
device, under the conjunctival space approximately
3-4mm from the limbus but it may not be visualised
until massage. In order to check that the tube is not
trapped under sub tenons septae, gently massage
the conjunctival overlying the tube with a cannula.
This ensures free mobilisation of the implant.

Once the needle has pierced the desired angle
landmark, proceed to push the needle forward.
Countertraction may be needed to help the passage
of the needle, a second instrument can be used for
this via the paracentesis wound. Drive the needle
forwards until the cuff is reached, The needle will
then not advance any further beyond this point.
Driving pressure must be maintained at all times now
to ensure that the XEN exits the needle correctly and
prevent premature withdrawal of the introducer.
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Post-operative efficacy. A: Mean IOP and % reduction over time B: Mean medication 
number over time. Patient numbers per time point highlighted.  
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NEEDLING RATE

Yes No

Post op visit Needling 
required

Needling not 
required

% requiring 
needling

1 day 0 124 0%

1 week 4 88 4.5%

4 weeks 5 97 5.2%

3 months 6 81 7.4%

6 months 4 75 5.3%

12 months 1 68 1.5%

18 months 3 34 8.8%
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THE OXI TECHNIQUE Post-operative complications: Needling rate over time. 

The blue xen technique may also be useful for
surgeons learning the technique as it provides a rapid
visual demonstration that flow is occurring through
the XEN and therefore reassures that insertion has
been performed successfully. Also of interest is the
demonstration, at least soon after insertion, that flow
of aqueous also occurs extraluminally with leak of
aqueous around the tube. This perhaps may explain
why hypotony can occur post insertion.


