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A B S T R A C T

Purpose: We describe the case of a 41-year-old male that underwent laser in situ keratomileusis (LASIK) com-
plicated by Urrets-Zavalia syndrome with interface fluid syndrome and epithelial ingrowth.
Observation: The patient presented at our institution with headache and blurred vision three weeks after a right
microkeratome-assisted LASIK procedure. On examination, the visual acuity was hand movements and the in-
traocular pressure (IOP) was 45mmHg with fluid in the flap interface, a fixed pupil in moderate mydriasis, iris
transillumination and cells in the anterior chamber. A Baerveldt tube implant was necessary to control the IOP.
After three months, the corrected visual acuity was 20/40 with normal IOP and an early cataract.
Conclusion and importance: To our knowledge this is the first report of a case of combined Urrets-Zavalia syn-
drome and interface fluid syndrome after LASIK. We speculate that steroid induced ocular hypertension was the
primary cause.

1. Introduction

Interface fluid syndrome (IFS) occurs in less than 0.2% of eyes after
laser in situ keratomileusis (LASIK).1,2 Interface fluid syndrome was
first described by Lyle in 1999 as a collection of fluid at the flap in-
terface.3 It is commonly associated with an acute steroid-induced ocular
hypertension response, hence the alternative name of pressure-induced
stromal keratitis (PISK).4 Urrets-Zavalia syndrome (UZS) is char-
acterised by an anterior uveitis or fibrinous exudate, elevated in-
traocular pressure (IOP) and a dilated pupil in the early postoperative
period. It has most frequently been reported following penetrating
keratoplasty for keratoconus,5 but can also occur after cataract surgery,
trabeculectomy or lamellar keratoplasty.6,7 Although IFS is a specific
complication of laser-assisted in-situ keratomileusis (LASIK), to the best
of our knowledge there are no reports of this complication developing
in association with Urrets-Zavalia syndrome. Therefore, we report a
case that developed Urrets-Zavalia syndrome in which IFS was further
complicated by epithelial ingrowth. A persistently elevated IOP re-
quired tube drainage surgery for control.

2. Case report

A 41 year-old male had an uneventful right LASIK for anisometropia

performed in another country with the flap formed using a micro-
keratome. The right pre-operative refraction was−3.50/-1.25×5 with
a corrected visual acuity of 20/17. The preoperative examination re-
ported a normal IOP in both eyes (13mmHg in the right and 12mmHg
in the left eye) with normal fundoscopy. There was no prior history of
eye disease. Postoperatively, he was prescribed dexamethasone 1mg/ml
and tobramycin 3mg/ml eye drops (Tobradex®, Alcon Laboratories Inc.
Fort Worth, Texas, USA) two hourly for five days and then three times a
day for one month after the procedure. He was reviewed five days after
surgery with no signs of complications and he returned to the United
Kingdom the following day. Twenty-one days after LASIK he developed
pain in the eye, blurred vision and a headache that had increased over
three days. On first examination, the visual acuity was hand move-
ments. There was conjunctival hyperaemia and diffuse corneal oedema.
There was a fluid interface beneath the flap (Fig. 1). The IOP (Icare®

PRO) was 45mmHg when measured superior to the LASIK flap. There
was an intense anterior uveitis with flare and cells and fine pigmented
keratic precipitates on the endothelium. There was also epithelial in-
growth in the nasal and inferior margin of the flap. The pupil was un-
reactive and mid-dilated (6.5 mm). Fundoscopy was within normal
limits. The left eye examination was normal. There were no guttae or
evidence of corneal dystrophy; the IOP was within normal limit
(13mmHg) and there was no evidence of pigment dispersion syndrome.
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The flap thickness measured with Optical Coherence Tomography
(Tomey Casia OCT SS-1000) was 178 microns inferiorly. The initial
management included oral acetazolamide (one initial dose of 500mg
and then 250 mg four times a day), topical timolol 5 mg/ml with dor-
zolamide 20mg/ml (Cosopt® Merck Sharp & Dohme-Chibret, Clermont-
Ferrand Cedex, France) twice a day, bimatoprost 0.3 mg/ml (Lumigan®,
Allergan, Irvine, CA, USA) once a day and apraclonidine 1mg/ml (Io-
pidine ®, Alcon laboratories, inc. Fort Worth, Texas, USA) three times a
day. On this regime, the IOP decreased to 24mmHg and his headache
reduced. Iris transillumination defects were then noted after the cornea
clarity improved. The initial diagnosis was steroid-induced ocular hy-
pertension and the dexamethasone was substituted with fluor-
ometholone 1mg/ml eye drops (FML® Allergan, Irvine, CA, USA) twice
a day while the other medications were continued. However, although
the IOP reduced, the anterior uveitis increased. He was therefore re-
started on dexamethasone 0.1% two hourly. After one week, the in-
terface fluid had resolved and the epithelial ingrowth was removed
after lifting the flap and applying 20% alcohol. However, when the
steroid was again tapered his IOP increased to 55 mmHg with evidence
of optic disc excavation, and a Baerveldt drainage tube was implanted.
Postoperatively his IOP decreased to normal and he continued with
topical timolol 5 mg/ml with dorzolamide 20mg/ml twice a day. A
recurrence of the epithelial ingrowth was again removed as before
without significant further subsequent recurrence. Four weeks after
glaucoma surgery his ocular inflammation had resolved and topical
steroids was discontinued. At four months, the IOP was normal, the
pupil was mid-dilated and unreactive to light. The OCT this time re-
vealed an irregular flap thickness that was measured 86 microns at the
thinnest point inferiorly. The refraction was +2.75/-2.50 × 85 but his
corrected visual acuity only improved to 20/40 due to a residual in-
terface haze and early cataract (Fig. 2).

3. Discussion

It has been reported that a clinically significant rise in IOP
(6–15mmHg) occurs in 29% of individuals when they use topical
steroid.8 It is also thought that most cases of IFS are the result of an
acute rise in intraocular pressure secondary to the use of topical
steroid,1,4 and thus an alternative name is pressure-induced stromal

Fig. 1. Initial presentation three weeks after LASIK. A. Inferior fluid cleft separating the anterior flap from the posterior stroma (arrow). B. Anterior segment OCT
scan showing interface fluid (arrow). C. Mid-dilated pupil with cells and pigment in the anterior chamber with iris transillumination (D).

Fig. 2. Final outcome at three months. A. Baerveldt tube opening into the
anterior chamber. B. Anterior segment OCT scan showing a residual haze in the
interface. Corneal flap thickness measurements at different levels with resolu-
tion of flap's oedema.
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keratitis (PISK).4,7 However, as there is no evidence of an inflammatory
cell infiltrate, which is a feature of diffuse lamellar keratitis (DLK),9

pressure-induced keratopathy may be a more accurate name.10 Al-
though IFS/PISK is an uncommon complication of LASIK, with a re-
ported incidence of< 0.2%,1 we believe that a steroid induced eleva-
tion in IOP was the most likely trigger for the subsequent complications
in this case.

The depth of the fluid interface in IFS may be relatively small1,4 and
OCT can be useful to confirm its presence. The pressure within the fluid
interface is thought to be low and this can lead to a misleadingly low
IOP measurement when using Goldmann applanation tonometry.1,11

Contact pneumotonometry and rebound tonometry are less affected1

and we also obtained measurements from the superior cornea where
there was no fluid. The clinical signs of IFS are distinct from DLK or
central toxic keratopathy (CTK) following LASIK,1,9,12,13 but the dif-
ferential diagnosis should include DLK, CTK or microbial infection. In
addition, the onset of signs with DLK are usually within the first days
following surgery.1,2 Iris ischaemia is the likely mechanism of the pupil
paresis and iris atrophy of Urrets-Zavalia syndrome.6,7 Most patients
with Urrets-Zavalia syndrome have an elevated IOP in the acute phase
and this pressure may occlude the trans-scleral blood supply to the iris
leading to a secondary uveitis.14 Avadhani et al.15 previously reported a
case of Urrets-Zavalia syndrome after unilateral LASIK although they
did not document an elevated IOP or subsequent iris atrophy.

Therefore, we speculate that in the present case an elevation in IOP
secondary to topical steroid lead both to the pupil paresis as well as IFS.
In our case the patient was prescribed combined topical dexamethasone
1nmg/ml and tobramycin 3 mg/ml eye drops 2 hourly for 5 days and
then tapered to 3 times a day for a month. We believe that post-op-
erative steroid and antibiotic is not required after one week following
LASIK treatment, not least because of the risk of steroid associated
glaucoma.

An anterior uveitis can occur in isolation following LASIK, with an
incidence of 0.18% reported in one retrospective case series.16 The
mechanism may be the result of a sudden change in IOP associated with
the use of the suction ring and a mechanical microkeratome, which can
cause a transient pressure increase up to 90mmHg.16 This may release
pro-inflammatory cytokines as occurs after a closed eye injury.17 There
was no record of multiple attempts of microtome suction or the appli-
cation of suction for a prolonged period. The patient said that the
procedure was short and painless, and he was unaware of any intra-
operative problems. Also, the patient did not receive a systemic fluor-
oquinolone in the perioperative treatment, which has been reported as
a potential cause for anterior uveitis with iris transillumination.18

Epithelial ingrowth after femtosecond laser assisted LASIK flap
creation has been reported to be as low as 0.03% for first LASIK pro-
cedure19 compared to between 0.420 and 9.1%21 when a micro-
keratome is used. This complication is more frequent following hy-
peropic corrections and enhancements.22 It is thought to result either
from epithelial cells swept under the flap edge at the time of surgery, or
ingrowth due to flap edge misalignment.21 Elevated IOP is not a clinical
feature of epithelial ingrowth. In our case there was the added risk of a
fluid space and the subsequent flap edge gap formation may have fa-
cilitated the growth of the epithelial layer under the flap. To the best of
our knowledge this is the first report of combined IFS and Urrets-Za-
valia syndrome following LASIK. It potentially highlights the multiple
downstream consequences (iris ischaemia, interface fluid, epithelial
ingrowth) that can ensue from steroid induced ocular hypertension
following LASIK, and the role of the flap in modifying the clinical
picture of corneal disease.
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