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CASE REPORT

Unilateral Urrets-Zavalia syndrome 
after Implantable Collamer Lens implantation: 
a case report and review of the literature
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Abstract 

Background: Fixed dilated pupil after ophthalmic surgery or Urrets-Zavalia syndrome occurs after anterior segment 
surgery and usually relates to postoperative elevation of intraocular pressure. Urrets-Zavalia syndrome results in com-
plaints of glare, halo, and photophobia. Retention of the viscoelastic agent during Implantable Collamer Lens implan-
tation can result in postoperative elevation of intraocular pressure and Urrets-Zavalia syndrome. However, reversibility 
of pupillary dilatation is possible in some cases.

Case presentation: A 20-year-old Thai man with myopic astigmatism in both eyes underwent Implantable Collamer 
Lens implantation in the right eye. The preoperative slit-lamp examination of both eyes was normal, and no ectatic 
changes were detected from corneal tomography. One hour after the uncomplicated surgery of the right eye, intraoc-
ular pressure increased to 48 mmHg and was immediately controlled with antiglaucoma medications. Postoperative 
pupillary dilatation was detected, presumably due to effect of preoperative application of mydriatic drops. At postop-
erative day 1, the right pupil remained dilated but still reactive to light and pilocarpine 2% eye drops. Two weeks later, 
the left eye underwent the Implantable Collamer Lens implantation and showed neither postoperative increase in 
intraocular pressure nor postoperative pupillary dilatation. Two months after surgery, the dilatation of the right pupil 
partially reversed.

Conclusions: The findings of the right eye suggested diagnosis of Urrets-Zavalia syndrome. Compared with former 
reports, we noted an association between immediate control of elevation of postoperative intraocular pressure, light 
reactivity of the dilated pupil, and reactivity to pilocarpine 2% eye drops as potential predictors for reversibility of 
Urrets-Zavalia syndrome.
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Background
Fixed dilated pupil after ophthalmic surgery or Urrets-
Zavalia syndrome (UZS) was first described following 
penetrating keratoplasty in keratoconus [1], and an asso-
ciation with postoperative elevation of intraocular pres-
sure (IOP) was reported [2]. The majority of UZS cases 
occurred after penetrating keratoplasty in keratoconus [3, 

4]. However, UZS was also reported to follow other ante-
rior segment ophthalmic surgeries such as deep anterior 
lamellar keratoplasty (DALK) [5], Descemet’s membrane 
stripping automated endothelial keratoplasty (DSAEK) 
[6], glaucoma surgeries [7–9], cataract surgery [10], and 
phakic intraocular lens implantation [11–16].

We reported a case of UZS following Implantable Col-
lamer Lens (ICL) implantation. By reviewing previous lit-
erature, we attempted to identify possible risk factors of 
this syndrome and factors indicating reversibility of the 
dilated pupil.
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Case presentation
A 20-year-old healthy Thai man with myopic astigma-
tism attended our clinic for refractive surgery. He denied 
any past ophthalmic procedures. Best-corrected visual 
acuity (BCVA) was 20/32 in the right eye (OD) with 
−7.25–3.75 × 15° and 20/40-1 in the left eye (OS) with 
−10.75–6.0  ×  170°. Corneal tomography and corneal 
thickness were obtained with a rotating Scheimpflug 
camera system for anterior segment analysis (OCULUS 
Optikgeräte, Pentacam, GmbH Wetzlar, Germany). The 
result showed that the thickness of the thinnest point of 
the right and left cornea was 521 and 511 μm, respec-
tively, and no ectatic changes were detected. Instead of 
undergoing laser vision correction, we recommended 
implantation of toric Implantable Collamer Lens (toric 
ICL; STAAR Surgical, Nidau, Switzerland) in both eyes 
owing to thin corneas. Two separate operations of ICL 
implantation were scheduled, starting with the right eye. 
Preoperatively, the slit-lamp examination was completely 
normal. His pupils were reactive to light, and the diam-
eters of pupils were equal. His scotopic diameters of the 
right and left pupils measured with a corneal topogra-
phy (Carl Zeiss,  ATLASTM 9000 Corneal Topographer, 
Jena, Germany) using PathFinder II Corneal Analysis 
Software were 7.0 and 6.4 mm, respectively. The anterior 
chamber depth (ACD) measured with scanning slit cor-
neal topography (Bausch & Lomb, Orbscan II, Rochester, 
NY, USA) was 3.32 mm in the right eye and 3.2 mm in 
the left eye. The white-to-white (WTW) distance meas-
ured with a caliper was 11.5 mm in both eyes. The pre-
operative intraocular pressures of the right and the left 
eyes were 17 and 16 mmHg, respectively. The patient did 
not require preoperative preventive iridotomies because 
of the presence of a hole at the center of the optic part of 
the fourth generation of ICL. The preoperative endothe-
lial cell counts of the right and left eyes were 2728 and 

2824  cells/mm2, respectively. The 12.6-mm ICLs were 
selected for both eyes. Before surgery, tropicamide 1% 
ophthalmic solution (Novartis, Mydriacyl 1%, UK) was 
applied until full pupillary dilatation was achieved. A vis-
coelastic agent (Alcon Laboratories, Inc., Provisc, Fort 
Worth, Texas, USA) was injected into the anterior cham-
ber through a paracentesis port. The ICL was implanted 
in the right eye through a 2.75  mm temporal clear cor-
neal incision. The viscoelastic agent was removed by 
manual irrigation with balance salt solution.

One hour after uncomplicated surgery, the patient 
complained of mild ocular pain. The IOP of the right 
eye measured with an applanation tonometer elevated 
to 48  mmHg. The cornea was clear, and the vault of 
ICL was 1.5 times of central corneal thickness (CCT). 
A 250 mg acetazolamide tablet was given orally, and the 
IOP decreased to 30  mmHg within 1  hour. The patient 
was then prescribed 250 mg acetazolamide tablets every 
6 hours before he was discharged. On the first postopera-
tive day, IOP decreased to 15 mmHg. Visual acuity was 
20/30-2 and improved to 20/25-2 with pinhole correc-
tion. Refraction showed +2.5−1.75 × 60°. Although the 
IOP was normal and the cornea was clear, we saw reten-
tion of viscoelastic agent in the anterior chamber, and 
the right pupil was 6 mm in diameter and slightly reac-
tive to light. Although the ICL was in place with a vault 
1.75 times of CCT, we decided to remove the viscoelas-
tic agent by irrigation with balance salt solution. On the 
next day, the visual acuity was 20/25-1 and improved 
to 20/20-1 with pinhole correction. Refraction showed 
+1.37−2.25 × 31°, and the IOP was 13 mmHg. The right 
pupil still dilated 6 mm in diameter. Five days after ICL 
implantation, the patient complained of glare especially 
at night despite satisfactory visual acuity. Despite nor-
malized  IOP, the right pupil remained 6 mm under slit-
lamp examination (Fig.  1a) and was  slightly reactive to 

Fig. 1 This picture shows pupillary dilatation of the right eye at postoperative 5 days (a). Reactivity to pilocarpine 2% eye drops resulted in partial 
reversibility of pupillary dilatation (b)
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light. Pilocarpine 2% eye drops (Alcon Laboratories, Inc., 
USA) were applied to the right eye every 15 minutes four 
times, and the pupil constricted to 3  mm. The patient 
had applied pilocarpine 2% eye drops in the morning for 
2 consecutive days and complained of less glare. There-
fore, we advised him to continue pilocarpine 2% eye 
drops once a day in the morning. The visual acuity was 
20/25+2, the autorefraction was −1.00−2.50 × 45°, and 
IOP was 16 mmHg. The pupil was 4 mm in diameter and 
reactive to light (Fig.  1b). The ICL was in a good posi-
tion with the 1.5-time CCT vault. We performed the ICL 
implantation in the left eye 2 weeks later. The surgery was 
successful without postoperative increased intraocular 
pressure, and his left pupil did not dilate after surgery.

Two months after surgery, the patient stopped pilo-
carpine 2% eye drops owing to conjunctival injection. 
He visited our clinic 3 months after surgery and claimed 
that the night glare improved, although more glare was 
detected in the right eye compared with the left eye. 
However, no glare was experienced during the day. In 
general, he was satisfied with the results of surgery. On 
examination, his right eye was 20/20-2, while his left eye 
was 20/20. The   intraocular pressure was 13  mmHg in 
both eyes. The right pupil was 3.5 mm in diameter under 
slit-lamp examination and was reactive to light. The left 
pupil was 2.5 mm in diameter (Fig. 2). The higher-order 

aberrations in root mean square (RMS) of his right and 
left eyes measured by corneal topography (Carl Zeiss, 
 ATLASTM 9000 Corneal Topographer, Jena, Germany) 
using PathFinder II Corneal Analysis Software were 0.37 
and 0.43  µm, respectively. No area of iris atrophy was 
detected in the right eye.

Discussion
Although the pathogenesis of UZS is controversial, there 
are two widely accepted mechanisms: iris ischemia and 
atrophy [3, 5, 6, 14, 17, 18] and injury to radial fibers of 
parasympathetic nerve [7]. Postoperative elevated IOP 
found in several anterior segment surgeries is a major 
cause of iris ischemia and atrophy. Tuft and colleagues 
reported UZS in three keratoconic patients who had ele-
vation of IOP after penetrating keratoplasty and demon-
strated delayed filling of iris vessels in isolated segments 
of the iris at 4–6 weeks postoperation by using anterior 
segment fluorescein angiography [2]. A summary of pro-
posed causes of iris ischemia and atrophy can be found in 
Table 1.

Literature review revealed 6 cases of phakic intraocular 
lens implantation demonstrating UZS as summarized in 
Table 2. Postoperative increase in IOP was found in five 
cases of UZS after phakic intraocular lens implantation. 
In most of these cases (4 out of 5 cases), the elevation of 

Fig. 2 The right pupil (a) at postoperative 2 months after cessation of pilocarpine 2% eye drops for 1 month. The left pupil (b) after postoperative 
2 months was also demonstrated for comparison

Table 1 Proposed causes of iris ischemia and atrophy resulting in Urrets-Zavalia Syndrome (UZS)

●Increased intraocular pressure at postoperative period:
     Retention of a viscoelastic agent after phakic IOL implantation [14]
     Pupillary block due to air or gas bubble in the anterior chamber after anterior segment surgical procedures such as DALK, DSAEK, and intracameral 
 C3F8 injection for treatment of acute corneal hydrops [5, 6, 17]
●Direct trauma to iris during penetrating keratoplasty [18]
●Vascular strangulation caused by intraocular contents pushing lens–iris diaphragm against the edge of host cornea [3, 12]
●Severe toxic anterior segment syndrome [19]
●Surgically induced hypromellose toxicity to vasculature or sphincter of iris [10]
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IOP was detected at postoperative day 1, not at the imme-
diate postoperative period, and all of the 4 cases experi-
enced irreversible fixed dilated pupils [11, 13–15]. The 
intraocular pressure at postoperative day 1 ranged from 
32 to 64 mmHg, and pupils were not reactive to pilocar-
pine 2% eye drops. In our case, the elevation of IOP was 
detected 1  hour after operation. The immediate vigor-
ous treatment was initiated, and the IOP was normal-
ized within 24  hours postoperation. The affected pupil 
was mid-dilated but still reactive to light and pilocarpine 
2% eye drops. Three months after surgery, the pupillary 
dilatation partially reversed from 6 mm to 3.5 mm. Our 
case demonstrated the reversibility of pupillary dilatation 
similar to the previous case reported by Al-Thomali and 
Alabhar [16] in which the elevated IOP was normalized 
in the immediate postoperative period. Reactivity of the 
dilated pupils to light and pilocarpine 2% eye drops was 
also noted in both our case and the case reported by Al-
Thomali and Alabhar [16].

Conclusions
In summary, we report a case of UZS in phakic IOL 
implantation. Compared with previous reports, the 
data showed that aggressive IOP control in the immedi-
ate postoperative period tends to provide a chance for 
reversibility of dilated pupils. We also noted that postop-
erative reactivity of dilated pupils to light and pilocarpine 
2% eye drops may be indicators for reversibility of pupil-
lary dilatation.
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