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SUMMARY 

1Welve patients with iridoschisis in one or both eyes were 
studied to determine the clinical features of the condition 
and to examine the relationship of iridoschisis to primary 
angle-closure glaucoma. A spectrum of iris pathology, 
from subtle intrastromal atrophy to extensive splitting of 
the anterior layer of iris with fibrillar disintegration, was 
found in the affected and fellow eyes. Gonioscopy 
revealed partial or complete angle closure, particularly 
involving the superior angle, in all patients. Seven had 
glaucomatous disc damage and five had normal discs. 
The mean axial length and anterior chamber depth 
measurements in patients with iridoschisis were similar 
to those found in matched patients with primary angle
closure glaucoma but were significantly less than the 
measurements found in matched normals (p < 0.001). 
This study suggests that iridoschisis is an unusual mani
festation of iris stromal atrophy and results from inter
mittent or acute elevation of intraocular pressure. 
Primary angle-closure glaucoma should be excluded in 
patients who present with iridoschisis. 

In 1945, Loewenstein and Foster proposed the term "iri
doschisis" to describe a localised cleavage of the iris stroma 
into two layers, which had occurred in an elderly patient with 
absolute glaucoma. I The anterior leaf of iris was atrophic and 
had disintegrated into fibrils which were floating freely in the 
anterior chamber. 

Since the original study by Schmitt in 1922, most descrip
tions of iridoschisis are limited to individual case reports. I-IS 

However, two series have been reported, each describing six 
patients.I6-17 Although the pathogenesis of iridoschisis is 
unknown, it has been associated mainly with angle-closure 
glaucoma or has occurred as an apparently idiopathic atrophy 
in aged eyes. Other less common associations include con
genital abnormalities, congenital syphilis or a history of ante
cedent trauma. 12,13,18,19 
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In this report, we describe the clinical features found in 
twelve patients with iridoschisis and discuss the relationship 
of iridoschisis to raised intraocular pressure in primary angle
closure glaucoma. 

PATIENTS AND METHODS 

During a five-year period, from June 1985 to May 1990, a 
total of seventeen patients with iridoschisis were seen at 
Groote Schuur Hospital, Cape Town. Twelve of these 
patients were referred to the glaucoma clinic because of 
acutely raised intraocular pressure or because of glauco
matous disc damage with visual field loss and two were 
referred because of unusual iris changes. Three patients 
were seen once in a general ophthalmic clinic and failed to 
return for follow-up. Because of insufficient clinical 
details on retrospective analysis these three patients have 
been excluded from this report. (Subsequently it was 
learnt that one had died and the other two could not be 
traced). 

We therefore examined fourteen unrelated patients with 
iridoschisis in one or both eyes and were responsible for 
their treatment. Two patients with a history of ocular 
trauma and angle recession glaucoma will be reported sep
arately. Of the remaining twelve patients, three were males 
and nine females. Their ages ranged from 39 to 76 years 
(mean 63.3 years). 

A detailed ophthalmic and medical history was taken. 
Each patient underwent a full ophthalmic examination, 
including best corrected visual acuity, slit lamp examin
ation, applanation tonometry, gonioscopy and direct oph
thalmoscopy. Humphrey computerised field analysis was 
performed and A-scan ultrasound was used to measure the 
corneal thickness-anterior chamber depth and the axial 
length. Anterior segment photography was performed in 
all patients. 

To describe the anterior chamber angle, both Scheie' s 
gonioscopic classification (based on the extent of visible 
angle structures) and Shaffer's classification (based on the 
degrees of arc subtended by the inner surface of the trabec-
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ular meshwork and the anterior surface of the iris) were 
used.20 By using both classifications, an accurate descrip
tion could be achieved for those patients with a flatter iris 
who nevertheless had closed angles. In Scheie's classifi
cation, narrow angles are graded between I and IV. Grade I 
implies a difficulty to see over the iris root into the recess; 
Grade II implies an obscured ciliary body band; Grade III 
implies an obscured posterior trabeculum and Grade IV 
(closed) implies that only Schwalbe's line is visible. In 
Schaffer's classification, Grade 1 represents a geometric 
angle of 10°, Grade 2 an angle of 20°, Grade 3 an angle of 
25-35° and Grade 4 an angle of 35-45°. 

Ocular biometry results for the study patients were 
compared with two control groups who were matched for 
age, sex and race. The one control group consisted of 24 
patients of mixed ethnicity, with a mean age of 63.7 years, 
who had primary angle-closure glaucoma without iris 
pathology. The other control group consisted of 24 healthy 
individuals of mixed ethnicity, with a mean age of 60.3 
years who had no evidence of ocular pathology or refrac
tive error. In patients with iridoschisis, axial length 
measurements were obtained in 19 eyes and anterior 
chamber depth measurements in 17 eyes. The axial length 
and anterior chamber depth were measured in both eyes of 
all patients in the control groups. Statistical analysis of 
variance was used to compare the measurements. A find
ing was considered significant at P < 0.05. 

RESULTS 

Of the twelve patients in this study, six presented initially 
with a history of gradual, painless loss of vision or with 
presbyopic symptoms. Six presented with painful loss of 
vision, including one who had undergone an enucleation 
in 1979 for absolute glaucoma resulting from untreated 
acute angle-closure. 

Ten patients (patients 1- 10) had suffered from inter
mittent headaches or eye pain, for periods ranging from a 
few months to sixteen years. On presentation, the intra
ocular pressure in these patients ranged from 12 mmHg to 
65 mmHg (mean 35 mmHg). In fourteen eyes (seven 
patients) there was evidence of glaucomatous disc damage 
with a corresponding field defect, but in five eyes (three 
patients) no damage to the optic nerve was detected. All 
ten patients had gonioscopic evidence of angle closure, 
particularly involving the superior angle and all experi
enced symptomatic relief with control of the intraocular 
pressure (Table I). 

In two patients, no previous headaches or eye pain had 
been experienced. One of these patients presented with 
acute glaucoma after pupillary dilation (patient 1 1). One 
presented with visual loss secondary to a cataract and was 
coincidentally noted to have inferior iridoschisis, a closed 
superior angle but a normal optic disc (patient 12). 

Eleven patients had heavily pigmented, brown irides 
and one had brown-grey irides. Seven had iridoschisis in 
both eyes and five in one eye. The inferior quadrants were 
involved in 17 eyes (Figs 1 and 2) and both the superior 
and inferior quadrants in two eyes (Figure 3). Iris debris 
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was seen in the inferior angles of three eyes (patients 4 and 
10 bilaterally). 

The area of iridoschisis extended to the pupil margin in 
six eyes. A fixed·dilated pupil was present in one eye, but 
the remainder had normal, round pupils. The loose strands 
of iris tissue resulted in limited corneal touch in 12 eyes, 
with a localised corneal opacity in one and a decompen
sated, oedematous cornea in another. One patient had 
signs of interstitial keratitis. Clear lenses were present in 
only two eyes (patients 5 and 10) and one lens was sub
luxed (patient 10). Nuclear sclerosis or corticular lens 
opacities were present in all the other eyes. Some had fine 
anterior subcapsular lens opacities suggestive of previous 
glaukomflecken. 

In the fellow eyes of four patients with unilaterial iri
doschisis, subtle atrophic changes were noted in the infer
ior stroma of the iris (Table I). Superficial intrastromal 
cystic changes were present and in addition, in two 
patients, fine slits were observed in the anterior surface of 
the iris overlying the cystic changes (Figure 1). Two of 
these four eyes (in patients 3 and 12) had normal discs and 
two (in patients 2 and 7) had cupped discs. 

The A-scan ultrasound measurements obtained from 
patients with iridoschisis were compared with the 
measurements obtained in matched patients with primary 
angle-closure glaucoma and matched normal individuals. 
The anterior chamber depths were measured from the 
anterior surface of the cornea to the anterior surface of the 
lens (Fig. 4). The mean axial length of the eyes of patients 
with iridoschisis was 22. 15 mm (standard deviation 0.70) 
and the mean anterior chamber depth was 2.52 mm (stan
dard deviation 0.40). In matched patients with primary 
angle-closure glaucoma without iris changes, the mean 
axial length of 48 eyes was 22.42 mm (standard deviation 
0.6 1) and mean anterior chamber depth was 2.45 mm 
(standard deviation 0.25). The measurements obtained in 
these two groups were statistically similar. In matched 
normal patients, the mean axial length was 23. 14 mm 
(standard deviation 0.55) and mean anterior chamber 
depth was 2.8 1 mm (standard deviation 0.30). There was a 
highly significant difference between the measurements 
found in normal individuals and those found in patients 
with iridoschisis or primary angle-closure glaucoma 
(p < 0.00l). 

The intraocular pressure was controlled medically in all 
patients before surgery was performed. Eight patients 
(fourteen eyes) underwent a YAG laser peripheral irido
tomy. In three patients a trabeculectomy was performed 
and one subsequently underwent uniocular implantation 
of a Molteno tube because of persistently raised intra
ocular pressure. Two patients had a cataract extraction 
with intraocular lens implantation and iridectomy as 
primary surgical treatment (patients 3 and 12). In one, a 
corneal graft was performed at the same time as the catar
act extraction. Cataract surgery was subsequently per
formed in a further five patients during the five-year period 
of follow-up (Table II). After surgery, the structures of the 
superior angle were clearly visible in all except two 
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Table I. Clinical data for fourteen patients with iridoschisis 

LO.P. [mmHgJ* Cup: Disc Ratio Iridoschisis§ Anglet 
Patient Race Age Sex R L R L R L R L 

I M 57 M 65 50 1.0 0.5 SUP/lNF INF IV 180°(1) IV 180°(1) 
2 M 72 F 28 20 0.9 0.6 NIL INF III 360°(1) III 360°(1) 
3 M 60 F 12 14 0.1 0.1 NIL INF IV 180°(1) IV 90°(1) 
4 M 75 F 40 48 0.9 0.7 INF INF IV 270°(2) IV 270°(2) 
5 W 69 F 21 21 0.5 0.6 INF INF IV 180°(1) IV 180°(1) 
6 M 54 M 40 0.4 INF IV 180°(2) 
7 M 68 F 16 19 0.7 0.8 NIL INF IV 180°(1) IV 90°(1) 
8 M 49 F 43 32 0.1 0.1 INF INF IV 360°(1) IV 360°(1) 
9 M 68 F 40 55 0.8 0.9 INF INF IV 360°(1) IV 360°(1) 

10 M 39 F 55 40 0.8 1.0 SUP/NIL INF IV 180°(1) IV 180°(1) 
11 M 76 F 12 60 0.3 0.5 INF INF III 180°(1) IV 180°(1) 
12 M 72 M 9 10 0.1 0.1 NIL INF III 360°(2) IV 180°(2) 

Age in years. Race: M indicates mixed racial ancestry, W indicates white. Sex: M indicates male, F indicates female. 
*Intraocu1ar pressure on presentation. 
§SUP indicates superior iris involvement. INF indicates inferior iris involvement. NIL indicates iris atrophy without iridoschisis. 
tAngle description based on Scheie's classification: III indicates posterior trabeculum obscured. IV indicates only Schwalbes' line visible. 
The maximum amount of angle closure on presentation is indicated in degrees. Shaffers' classification in brackets. 

patients (patients 1 and 6) who had evidence of peripheral 
anterior synechiae. Two patients (patients 9 and 10) did 
not return for follow up after their initial period of therapy. 
In the remainder, progressive iris change was not noticed. 
Long term intraocular pressure control was obtained in all 
patients, although topical pilocarpine 1 % was required 
after peripheral iridotomy in four patients. 

Nine of the twelve patients had systemic hypertension 
and in two the diagnosis of congenital syphilis was made 
(patients 6 and 7). One other patient had a positive ser
ological test for syphilis (patient 12). 

DISCUSSION 

During a five-year period, an attempt was made to exam
ine all the patients with iridoschisis who had presented to 
this hospital. This series describes twelve patients with 
primary angle-closure glaucoma associated with iridos
chisis in one or both eyes. In all involved eyes, the anterior 
leaf of iris had split from the underlying iris stroma and 
had disintegrated into fibrils which projected into the 
anterior chamber. Although all the patients had involve
ment of the inferior quadrants of the iris, two also had 
involvement of the superior quadrants. These character
istic signs of iridoschisis have been described and illus-

Fig. 1. Patient 12. Left eye demons trating the earlies t form of 
iris atrophy and iridos chis is (arrows ). 

trated in the past, either in association with angle-closure 
glaucoma or as an apparently idiopathic atrophy of old 
age.1-12•14-17 

The pupil was round and central in all except one eye, 
where a fixed and dilated pupil was found. Because of iris 
touch, one patient had developed a localised corneal 
opacity and another an oedematous cornea; a complica
tion that has been previously noted in patients with iri
doschisis.15,17 In four patients, subtle atrophy was present 
in the inferior iris stroma of the fellow eye suggestive of 
early, incomplete iridoschisis. 

The diagnosis of primary angle-closure glaucoma was 
based on gonioscopic evidence of angle closure, particu
larly involving the superior angle; a shallow anterior 
chamber and a short axial length. Nuclear sclerosis influ
enced the refraction found on presentation in some 
patients, who were less hypermetropic than their axial 
length measurements would suggest. The mean anterior 
chamber depth and mean axial length measurements 
obtained from patients with iridoschisis are similar to pre
viously reported biometric parameters demonstrated in 
patients with angle-closure glaucoma.21 These measure
ments were similar to those found in a matched group of 
patients with primary angle-closure glaucoma and statis-

Fig. 2. Patient 5. Right eye demons trating typical inferior 
iridos chis is . This appearance was pres ent in mos t eyes . 



270 

Fig. 3. Patient 10. Right eye demons trating an adv anced form 
of iridos chis is . 

tically significantly different to the findings in matched 
normals. 

Although six patients were asymptomatic on presen
tation, the history in five was suggestive of subacute angle
closure. Similarly, five of the patients who presented with 
signs of acute glaucoma gave a history of previous inter
mittent pain and headache. Examination revealed glauco-
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chamber depths are meas ured from the anterior s urface of the 
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matous disc damage and visual field loss in fourteen eyes, 
but no disc damage was found in nine eyes. 

Considering the underlying diagnosis of these patients, 
it seems likely that raised intraocular pressure may have 
been responsible in some way for the development of the 
iridoschisis. Several studies support this suggestion. 
Anderson and Davis demonstrated that the first permanent 
effect of acutely raised intraocular pressure in laboratory 
animals was avascular necrosis of the iris stroma.22 Histo
logical examination of specimens taken from patients with 
iridoschisis has demonstrated marked iris stromal atrophy 
without evidence of vascular or neural alterations.I•17 
Similarly, fluorescein angiography of the iris has revealed 
normal vessel perfusion, with normal iris vessels?3 

Winstanley, in a detailed description of iris atrophy in 
primary glaucoma, described "iridoschisis-like" changes 
which had occurred secondary to raised intraocular pres
sure.24 The different iris changes found in the involved and 
fellow eyes of our patients, suggests that a range of atro
phic iris stromal changes may occur secondary to high 
intraocular pressure. Despite the remarkable appearance 
of iridoschisis, these characteristic changes may simply be 
a late and unusual manifestation of iris stromal atrophy. 

The question of whether iridoschisis in angle-closure 
glaucoma is secondary to raised intraocular pressure or is 
a coincidental finding, is controversial. The patients stud
ied by Posner and by Mills developed iridoschisis after an 

episode of raised intraocular pressure.9,12 On the other 
hand, after examination of six cases of iridoschisis with 
associated angle-closure glaucoma, Romano et al. came to 
the conclusion that the iridoschisis was unlikely to be a 

sequel of the glaucoma, because the iris changes preceded 
the acute angle-closure attack. 16 Considering the fact that 
ten of our patients (83%) had episodes of subacute angle
closure, the presence of iris changes before a typical epi
sode of acute angle-closure glaucoma may be explained 
by prior episodes of asymptomatic intermittent intraocular 
pressure elevation. 

Mills, in his analysis of the first seventeen reported 
cases of iridoschisis, found that nine had features con
sistent with the diagnosis of angle-closure glaucoma and 
that in seven cases the nature of the glaucoma was not 
clear.12 He suggested that the relationship between glau
coma and iridoschisis might be specific to primary angle
closure glaucoma. The subsequent literature demonstrates 
a close correlation between iridoschisis and a shallow 
anterior chamber, with or without glaucomatous 
changes.I4-17 For example, in the two largest published 
series, ten out of twelve cases had this anatomical config
uration.16,17 The present study supports the suggestion that 
the association between iridoschisis and a shallow anterior 
chamber may not be coincidental and that most previous 
cases of iridoschisis may have occurred secondary to 
angle-closure glaucoma. 

Most patients with acute glaucoma do not develop iri
doschisis. The presence of iris atrophy depends on the 
duration and severity of the intraocular pressure rise, as 
well as upon the type of iris pigmentation.24• Many of our 
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Table II. Refraction and ocular surgery 

Visual acuity* Refractiont Iridotomy Trabeculectomy Cataract 
Patient R L R L Extraction Other 

1 NPL 6/18 +1.50 Left Left Left Molteno implant 
2 6/24 6/24 +2.50 +1.75 RightlLeft Left 
3 CF CF RightlLeft Left corneal graft 
4 CF 6/9 -0.50 -0.25 RightlLeft Right 
5 6/9 6/12 +0.75 -0.25 RightlLeft 
6 6/24 +2.75 Left Right enucleation 
7 6/24 CF +0.75 RightlLeft 
8 CF 6/18 +1.00 +1.00 RightlLeft RightlLeft 
9 6/18 NPL +1.00 Right 

10 6/9 NPL Left Right 
11 6/18 6/12 +1.00 +1.25 RightlLeft RightlLeft 
12 6/12 CF +1.00 +1.00 Right/Left 

*NPL indicates no perception of light. CF indicates counting fingers. 
tEquivalent sphere. No refraction obtained in blind eyes or eyes with cataract. 

patients had heavily pigmented irides and presented with 
advanced glaucoma; a feature noted particularly in Asia in 
patients with subacute angle-closure glaucoma.21 Iris 
sphincter damage with tangential distortion of the stroma 
did not occur in these patients and most had normal pupil
lary function. This finding has been noted before in eyes 
with iridoschisis and caused Alberts and Klien to specu
late that normal pupillary movements in the presence of 
iris stromal atrophy might play a role in the development 
of iridoschisis.lo 

It has been proposed that iris pigment and degenerative 
material may occlude the trabecular meshwork in some 
eyes with iridoschisis and reduce the outflow of aqueous 
from an already compromised drainage system.17 The 
post-operative intraocular pressure control in our patients 
suggests that this mechanism may not have played a sig
nificant role in producing their glaucoma. Any tendency 
for debris to occlude the trabecular meshwork would have 
resulted in an intermittent or constant post-operative intra
ocular pressure elevation in the seven patients (thirteen 
eyes) who had a peripheral iridotomy only, and in the two 
patients (four eyes) who underwent an extracapsular cat
aract extraction with intraocular lens as primary treatment. 
However, the intraocular pressure was easily controlled 
for a mean period of three years in ten eyes without addi
tional glaucoma medication and in seven eyes with pil
ocarpine 1% drops alone. No further disc damage 
occurred during the period of follow-up. 

Iridoschisis has been previously described in associ
ation with other conditions.12.13.18.19 Single cases of iri
doschisis secondary to trauma, with and without intra
ocular pressure elevation have been reported.3,12,13,23 Two 
patients in this series had suffered from congenital syphi
lis, an association that has been previously noted, and nine 
patients had systemic hypertension.19 

Our primary aim was to control the intraocular pressure 
and to prevent progression of the glaucoma. This aim was 
largely achieved by means of surgery, although medical 
therapy was initially utilised, and in some cases continued. 
We found it unnecessary to treat the iridoschisis per se; an 
approach advocated by Duke-Elder?S Progressive iris 
changes were not seen and the cornea remained clear in 
the ten patients who were regular clinic attenders. 

The differential diagnosis of iridoschisis includes the 
iridocorneal endothelial (ICE) syndrome and the Axen
feld-Rieger syndrome.26-28 In most cases of the ICE syn
drome, the age of onset is earlier, the condition is 
unilateral, an ectopic pupil with peripheral anterior syn
echiae is found and iris stromal atrophy with hole forma
tion may occur. Axenfeld-Rieger syndrome is a congenital 
abnormality occurring in both eyes. Schwalbe's line is 
prominent, mild iris stromal thinning occurs which may 
progress to atrophy and hole formation, and corectopia 
with ectropion uvea may be observed. These conditions 
were specifically excluded in our patients. 

We suggest that "iridoschisis" is simply an unusual 
manifestation of atrophy of the iris, and in most cases is 
the result of high intraocular pressure. A spectrum of iris 
changes may be found, from intrastromal atrophy to 
extensive splitting of the anterior layer of the iris with dis
integration into fibrils. While iris pigment and material 
may occlude the trabecular meshwork in some eyes, this 
mechanism probably does not play a significant role in 
producing glaucoma. Primary angle-closure glaucoma 
should specifically be excluded in patients who present 
with iridoschisis. 

This study was supported by grants from the Medical 
Research Council of South Africa and the University of Cape 
Town. 

Key words: Angle-closure glaucoma, axial hypermetropia, intraocular 
pressure, iridoschisis, iris atrophy. 
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