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Abstract
Purpose: To present a case series of patients that developed 
Urrets-Zavalia syndrome (UZS) after deep anterior lamellar 
keratoplasty (DALK) for treating keratoconus and discuss the 
mechanisms for the syndrome.

Materials and methods: Retrospective chart analysis of 
patients who developed UZS after DALK at the Cornea Unit, 
Hospital São Geraldo, Federal University of Minas Gerais.

Results: We present a series of 3 patients with features 
consistent with UZS, after undergoing DALK. Elevated 
intraocular pressure (IOP) was noted in the early postoperative 
period in 2 cases, despite the fact that the other case reported 
eye pain, headache, and nausea at the night after the surgery 
with undocumented IOP. Although at different extents, the 
pupil remained atrophic and dilated in all 3 eyes, and 2 of them 
developed anterior subcapsular cataract.

Conclusion: Iris ischemia resulting from occlusion of iris root 
vessels due to elevated IOP higher than diastolic blood pressure 
causes UZS. Elevated IOP should be monitored, especially in 
young patients with low diastolic blood pressure, in order to 
avoid the occurrence of the syndrome.
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INTRODUCTION

The occurrence of fixed and dilated pupil after penetrating 
keratoplasty (PK) was first mentioned by Urrets-Zavalía 
in 1962,1 when he published a series of six cases, although 
he attributes the recognition of the Castroviejo syndrome.

Urrets-Zavalía syndrome (UZS) was initially described 
as a complication of PK in keratoconus.2-4 However, UZS 
can occur after PK for corneal dystrophies and may not 
be limited to eyes with keratoconus.5 It has also been 
reported following endothelial keratoplasty,6,7 trabeculec-
tomy,8 argon laser peripheral iridoplasty,9 goniotomy,10 
cataract surgery,11 and pupil dilation in eyes with pigment 
dispersion.12

Besides fixed and dilated pupil, the UZS presents 
other findings, such as iris atrophy, uveal ectropion, 
pigment dispersion, posterior synechiae, and anterior 
subcapsular cataract. These findings are very similar to 
those found in an acute primary angle closure episode.

We report three keratoconus patients who developed 
fixed dilated pupil after deep anterior lamellar keratoplasty 
(DALK) using Anwar’s technique. The mean follow-up 
was 14 months (9–18 months).

CASE REPORTS

Case 1

A 13-year-old girl with advanced keratoconus in the right 
eye underwent DALK using the technique of big-bubble. 
During the procedure, there was a microperforation of 
Descemet membrane. An air bubble was placed in the 
anterior chamber so that the surgery was completed 
without the need to convert to PK. The air bubble was 
left in the anterior chamber at the end of surgery, in  
order to avoid the formation of double anterior chamber, 
which happens when the aqueous humor enters into the 
microperforation and separates the Descemet membrane 
from the donor cornea. On the first day after surgery, the 
intraocular pressure (IOP) was normal, but the patient 
reported eye pain, headache, nausea, and malaise at the 
night after the surgery. On the fifth day after surgery,  
the air was resorbed; there was a double anterior chamber 
and a dilated pupil with posterior synechiae. The 
Descemet membrane and endothelium of the receptor 
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were surgically removed with significant improvement of 
corneal edema. The pupil remained dilated and atrophic, 
and there was a formation of an anterior subcapsular 
cataract.

Case 2

A 25-year-old man with advanced keratoconus in the 
right eye underwent DALK using the technique of big-
bubble with microperforation of Descemet membrane, 
during the procedure. An air bubble was placed in the 
anterior chamber, at the end of surgery. On the first day 
after surgery, the IOP was 18 mm Hg. The patient reported 
malaise and nausea during the night. On the fifth day 
after surgery, IOP rose to 40 mm Hg and the pupil was 
fixed and dilated; there was an intense inflammatory 
reaction in the anterior chamber with formation of  
an inflammatory membrane over the pupil. Hypotensive 
and anti-inflammatory eye drops were administered, 
with an improvement in IOP and inflammation. Patient 
developed anterior subcapsular cataract and long- 
standing mydriasis with reduced reactivity to topical 
pilocarpine (Fig. 1).

Case 3

A 23-year-old girl with advanced keratoconus in the right 
eye underwent DALK using the technique of big-bubble 
with microperforation of Descemet membrane during 
the procedure. An air bubble was placed and left in the 
anterior chamber. At surgery, drops of phenylephrine 
(10%) and tropicamide (1%) were instilled to avoid 
pupillary block by the air bubble. On the first day after 
surgery, the IOP was 25 mm Hg. Anti-inflammatory and 
hypotensive (including oral acetazolamide) eye drops 
were used for control of IOP and the ocular inflammation. 
The pupil, though not as dilated as the other two previous 
cases, showed slight atrophy, and the pupillary reflex was 

quite reduced. Furthermore, there were signs of posterior 
synechiae. The lens remained clear.

DISCUSSION

The DALK procedure brought some advantages over 
the PK regarding the treatment of corneal diseases 
that spare the endothelium (e.g., keratoconus). The 
advantages are absence of endothelial rejection, less 
endothelial cell loss in the medium and long term, 
greater resistance to trauma, and greater availability of 
donor corneas.13,14

The major disadvantage is the technical difficulty of 
exposing the Descemet membrane, often leading to its 
perforation.15 Den et al16 had 26.0% of microperforation 
of the Descemet membrane during the surgery, with 
decreased graft survival in these eyes. In the past, 
corrected distance visual acuity (CDVA) after PK was 
usually better than after DALK. However, the big-bubble 
technique made possible obtaining a good exposure 
of the Descemet membrane with a minimal amount of 
residual stroma, what provides a better CDVA compared 
with other techniques of DALK.17-20

The most accepted mechanism for UZS is the 
increased IOP as the cause of iris ischemia. Tuft and 
Buckley21 noticed an IOP increase in two of the three 
patients that had UZS, suggesting that the ocular hyper-
tension associated with low rigidity in eyes with kera-
toconus would cause closure of blood vessels at the iris 
root, resulting in iris ischemia. It has been suggested that 
an elevated IOP on the first day was a significant factor in 
the development of UZS after PK in keratoconus.

Technical changes in DALK may lead to increased IOP, 
both intra- and postoperatively. If the paracentesis is not 
made after introduction of the air bubble, the IOP may 
rise during dissection of the corneal stroma. In addition, 
if any accidental perforation of the Descemet’s membrane 
occurs, the air injection into the anterior chamber may 
lead to a pupillary block and elevation of IOP in the 
postoperative period.

Minasian and Ayliffe22 published a case series of 
UZS after DALK, wherein there was occurrence of pain 
postoperatively. The authors speculated if the cause of 
UZS could be a pupillary block caused by air or gas 
in the anterior chamber, followed by IOP rise and iris 
ischemia. Iris ischemia occurs when the IOP is higher 
than the diastolic blood pressure, as described in a study 
using monkey eyes.23 Another study showed that the iris 
and ciliary processes are the first tissues to show signs 
of ischemia due to elevation of IOP.13

Keratoconus is a disease mainly diagnosed in young 
patients, who usually have a low diastolic blood pressure, 
mainly at nighttime.24 Therefore, it would not be necessary 

Fig. 1: Anterior subcapsular cataract and fixed mydriasis  
UZS after DALK
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for a large IOP increase in order to have an episode of iris 
ischemia in these patients. Previous studies showed that 
not all patients with keratoconus who developed UZS 
showed an increase in IOP postoperatively. Moreover, 
in patients who developed UZS due to other causes (e.g., 
after endothelial keratoplasty) the increase in IOP was 
remarkable.2,9

It is important to keep rigorous intraoperative man-
agement of ocular viscoelastic devices and aggressive 
postoperative IOP control in patients undergoing DALK 
for keratoconus, especially in young patients. In cases 
of Descemet membrane rupture requiring injection of 
air into the anterior chamber, the air bubble should be 
mobile and the pupil should be dilated in order to avoid 
a pupillary block. Patients should be evaluated few hours 
after the procedure to detect possible IOP spikes, which 
should be treated aggressively.

In conclusion, iris ischemia resulting from occlusion 
of iris root vessels due to elevated IOP higher than 
diastolic blood pressure causes UZS. The IOP should be 
monitored, especially in young patients with low diastolic 
blood pressure, in order to avoid the occurrence of the 
syndrome.
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