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Abstract
We report a case of bilateral iridoschisis with corneal oedema and a quantitative evaluation 
of the changes in iridotrabecular and iridocorneal contact before and after cataract surgery 
and after Descemet stripping automated endothelial keratoplasty (DSAEK). A 76-year-old 
woman with iridoschisis and cataracts, previously managed with laser iridotomy, experienced 
progressive vision loss. The preoperative iridotrabecular contact (ITC) index measured by an-
terior segment optical coherence tomography was 23.6% in the right eye and 24.4% in the left 
eye. Preoperative corneal oedema in the right eye was more severe than that in the left eye. 
Cataract surgery, followed by DSAEK, was performed in the right eye and subsequently in the 
left eye. Her visual acuity improved postoperatively, and the corneal oedema of both eyes was 
treated successfully. Moreover, the ITC index improved in both eyes, to 4.7 and 6.9% after 
cataract surgery and to 0 and 0% after DSAEK in the right and left eyes, respectively. Staged 
cataract surgery and DSAEK were effective for endothelial decompensation caused by iridos-
chisis. Additionally, we confirm that iridotrabecular and iridocorneal contacts improved after 
both surgical procedures not only after cataract surgery but also after DSAEK. This case report 
showed the clinical usefulness of the ITC index in the detection of changes after different sur-
gical procedures.
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Introduction

Iridoschisis is a rare condition causing iris degeneration in which the iris stroma is 
cleaved into the anterior and posterior layers [1, 2]. Angle closure glaucoma is a common 
complication of iridoschisis, and a low rate of corneal endothelial decompensation has also 
been reported [3]. The separated anterior layer of the iris floats in the anterior chamber and 
contacts the corneal endothelium, which can induce corneal endothelial decompensation and 
oedema. Several reports have shown that corneal oedema with iridoschisis can be success-
fully managed with keratoplasty, including penetrating keratoplasty [4], non-Descemet 
stripping endothelial keratoplasty [5], or Descemet membrane endothelial keratoplasty [6].

Due to the recent advances in imaging technology, anterior segment optical coherence 
tomography (AS-OCT) is now being widely used to examine the anterior region of the eye. The 
SS-2000 and CASIA2 (Tomey, Nagoya, Japan) is a Fourier-domain AS-OCT device, which 
enables us to not only evaluate the contact of the peripheral iris with the trabecular meshwork 
or corneal endothelium but also quantitatively assess the prevalence and amount of iridotra-
becular contact (ITC), which is evaluated as the ITC index [7] (Fig. 1). ITC represents both 
appositional and adhesive attachment of the peripheral iris and trabecular meshwork [7]. 
The ITC index is considered useful for monitoring the course of treatment of iridoschisis.

Since quantitative changes in the angle of iridoschisis with corneal oedema have not been 
investigated using the ITC index of AS-OCT, we report a case of bilateral iridoschisis with 

Fig. 1. A representative image for the ITC index measurement with AS-OCT, SS-2000, and CASIA2 (Tomey, 
Aichi, Japan) (an image of the preoperative right eye). ITC, iridotrabecular contact; AS-OCT, anterior segment 
optical coherence tomography; SS, scleral spur; AR, angle recess; EP, end point, which is set as the end point 
of iridocorneal contact; 250:500:750 μm: points from scleral spur at a distance of 250:500:750 μm; SS offset: 
distance from the reference point for determining open or ITC to scleral spur. The ITC index is calculated as 
the sum of the angle of the blue area indicating iridocorneal contact/ the angle of total measured area (360°) 
× 100 (%).
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quantitative changes in ITC before and after cataract surgery and after Descemet stripping 
automated endothelial keratoplasty (DSAEK).

Case Report

A 76-year-old woman was referred to our hospital from one of our associated hospitals 
for a 1-month history of worsening vision and corneal oedema in the right eye. She had 
undergone laser iridotomy (LI) in both eyes at another hospital 9 months ago. She experi-
enced progressive vision loss since a month before the referral.

Her initial best-corrected visual acuity (BCVA) was 20/600 in the right eye and 20/30 in 
the left. Intraocular pressure was 10 mm Hg in both the eyes. Slit lamp examination revealed 
iridoschisis in both eyes. Corneal stromal oedema and Descemet’s fold were more severe in 
the right eye than in the left (Fig. 2a). LI holes and moderate nuclear cataract were observed 
in both eyes. Endothelial cell density was 1,197 cells/mm2 in the left eye and immeasurable 
in the right. Iridoschisis was observed prominently in the inferior region of both eyes; the ITC 
index in the right and left eye was 23.6 and 24.4%, respectively.

Cataract surgery, followed by DSAEK, was planned for the right eye. Uncomplicated 
cataract surgery was performed with phacoemulsification and intraocular lens implantation. 
A twin light chandelier endoilluminator was used during surgery to support visibility [8, 9]; 
no other specialized techniques were performed besides routine cataract surgery. The ITC 
index in the right eye after cataract surgery was 4.7%. Subsequently, DSAEK was performed 
2 weeks after cataract surgery using a pre-cut imported donor, with the pull-through tech-
nique using a Busin glide (Moria, Antony, France) and forceps (Moria USA, Doylestown, PA, 
USA), through a 5-mm temporal corneal incision with Descemet stripping after peripheral 
iridotomy. The patient’s corneal oedema was treated and the BCVA at the third postoperative 
month was 20/25 (Fig. 2b). The ITC index was 0 after DSAEK.

Corneal oedema of the left eye progressed, and the BCVA worsened to 20/50 1 year after 
surgery of the right eye (Fig. 2c). Therefore, the same surgeries were planned for the left. 
Cataract surgery for the left eye was performed without an endoilluminator because the 
stromal oedema in the left eye was not as severe as it was in the right eye. The ITC index 
became 6.9% after cataract surgery. Subsequently, the DSAEK was performed 1 month after 
cataract surgery. Her corneal oedema was treated, and the BCVA at the second postoperative 
month was 20/25 (Fig. 2d). Her ITC index was 0 after DSAEK. The AS-OCT images throughout 
the surgeries are shown in Figure 3. The changes in the ITC index are summarized in Table 1.

Fig. 2. Slit lamp examination photographs of 
the right eye preoperatively (a) and postop-
eratively (b) and those of the left eye preop-
eratively (c) and postoperatively (d).
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Discussion

In this case report of a patient with bilateral iridoschisis, the cataract and corneal oedema 
were successfully treated by staged cataract surgery and DSAEK, as reported previously [5]. 
For this patient, LI was performed 9 months before the first visit to another hospital. LI can 
induce corneal decompensation and bullous keratopathy [10, 11]. The mean duration from 
argon LI to bullous keratopathy has been reported to be 6.9–7.4 years [10, 11]. In the current 
case, Ll might have caused corneal decompensation to some extent but was not the main 
cause of bilateral iridoschisis because of the short period from LI to bullous keratopathy. LI 
has been reported to reduce the average ITC index from 71.52 to 35.31% in patients with 
primary angle closure (PAC), suspected of PAC, and PAC glaucoma [12]. In the current case, 
the ITC index before cataract surgery was 23.6% in the right eye and 24.4% in the left. Since 
LI was conducted at another hospital, we could not evaluate the original ITC index before LI, 
which we assume to be much higher.

In addition, the ITC index improved after both surgical procedures, primarily after 
cataract surgery. Selvan et al. [13] previously evaluated the change in the ITC index with 
cataract surgery in patients with PAC hypertension; cataract surgery reduced the average ITC 
index from 52 to 19%. Since cataract surgery can improve both ITC and iridocorneal contact, 
it could be a potential prophylactic treatment for patients with iridoschisis and corneal endo-
thelial impairment. Interestingly, in addition to cataract surgery, DSAEK reduced the ITC 

Fig. 3. Changes in the AS-OCT images before and after the cataract surgery, and after Descemet stripping 
endothelial keratoplasty. All images of each eye [right eye: preoperative (a), postoperative (b), and after 
DSAEK (c); left eye: preoperative (d), postoperative (e), and after DSAEK (f)] are acquired for the same slice 
thickness at which the iridocorneal contact is most severe. AS-OCT, anterior segment optical coherence to-
mography; DSAEK, Descemet stripping automated endothelial keratoplasty.

Table 1. Changes in the ITC index before and after cataract surgery and after Descemet stripping endothelial 
keratoplasty

Before cataract surgery, % After cataract surgery, % After DSAEK, %
Right eye 23.6 4.7 0
Left eye 24.4 6.9 0

ITC, iridotrabecular contact; DSAEK, Descemet stripping automated endothelial keratoplasty.
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index to 0 in both eyes. Air tamponade in the anterior chamber during surgery may have 
dissociated the ITC and iridocorneal contact.

Our group previously reported the usefulness of the ITC index for quantitative evaluation 
of patients after penetrating keratoplasty [7]. Notably, ITC indicates “contact” which includes 
not only the peripheral anterior synechiae but also the appositional closure. Therefore, the 
values of the ITC index may vary according to the pupil status of patients.

Using AS-OCT to measure the ITC index has another merit regarding evaluation of the 
angle. If the cornea is too oedematous, gonioscopy may not work, but this technique allows 
for evaluation of the angle even for the patients with corneal oedema or opacity.

To avoid corneal endothelial decompensation, not only the specular microscopic 
assessment of corneal endothelium but also the ITC or iridocorneal attachment should be 
evaluated by AS-OCT. Cataract surgery should be performed early when these contacts, 
accompanied by reduction in corneal endothelial cell density, are recognized in patients.

Since this is a retrospective case report, we recommend including more cases in future 
studies to make the results generalizable. However, iridoschisis with a corneal oedema is very 
rare; therefore, this case is worth reporting.

In conclusion, staged cataract surgery and DSAEK were successfully performed for 
treating corneal oedema caused by iridoschisis. We could evaluate the change caused by the 
surgical procedures with the ITC index. The ITC index was reduced after both surgical proce-
dures but primarily after cataract surgery. This case report shows the clinical usefulness of 
the ITC index for measuring the detailed changes from different surgical procedures.
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