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A Case of Cataract Surgery without Pupillary Device in

the Eye with Iridoschisis
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Purpose: To introduce a case of iridoschisis patient who underwent cataract surgery successfully without
pupil device.

Methods: A 64-year-old female who showed iridoschisis of her both eyes underwent cataract operation at
her right eye without a pupillary device. The preoperative and postoperative ophthalmologic examinations
including visual acuity, intraocular pressure, reaction of anterior chamber, and degree of damage on iris was
evaluated respectively.

Results: Cataract surgery was performed under topical anesthesia through a clear corneal incision. Iris
fibrils were held in place by ophthalmic viscosurgical device (OVD, sodium hyaluronate 3%-sodium
chondroitin sulfate 4%, Viscoat") that was injected into the anterior chamber. A small capsulorrhexis was
made and the nucleus was delivered with low-power phacoemulsification, most of which was performed
under the anterior capsule. The iris came into contact with the OVDs only and received no mechanical
trauma. There were no intraoperative complications such as tear of the iris, hyphema, loss of mydriasis, or
rupture of the posterior lens capsule. The edema of corneal stroma and inflammation of anterior chamber
was shown at immediate-postoperative period, but completely subsided 2 weeks later. The visual acuity
showed improvement from 20/400 to 20/30.

Conclusions: In iridoschisis patients, there is a risk of aspiration of iris fibers during cataract surgery. With
adequate use of OVD and careful modulation of surgical devices, cataract surgery was successfully
performed without using extra pupil-supporting device.
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Iridoschisis is a rare disease with only few cases reported.*
Mogt of the patients are over 65 years old and the condition
is usudly bilatera. The etiopathogeness is not cearly
understood but has most commonly been considered as an
agetelated arophy.” This condition has been associated
with glaucoma, ocular trauma or idiopethic arophy of the iris
stroma>® Since Schmitt” first reported iris splitting into 2
layers in 1922, there have been intermittent reports about
iridoschiss with syphilitic interdtitid keratitis, keratoconus,
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and most frequently, glaucoma®®

Because iridoschisis is associated with aging,® cataract is
often a concomitant issue, espedidly nudear sdlerotic cataract.?
Because it presents with 2 or more layers of iris tissue that
is freefloating in the anterior chamber (AC), cataract
operation in these patients needs specia care® Iris fibrils can
be attracted to the phaco tip or the irrigation & aspiration
(I&A) needle by the fluidic negative forces'

For protection of iris, there have been some challenges in
cataract operation using various devices such as flexible iris
hooks, iris retractors or pupil expanders (Gragther pupil
expander, Perfect Pupil sysem).”®™ Vinicius e .
described a technique in which the affected anterior iris
sroma is removed using a vitreocutter just before cataract
extraction.

In Korea, there have been no reports since Kim et a.”
reported two cases in 1995, and Kwak et d.* reported a case
associated with angle closure glaucoma in 1996.
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We report a case of iridoschigs patient who underwent
cataract surgery successfully with conventiond  surgical
technique, and without any additiona pupil-saving device as
the firs case in Korea

Case Report

A 64-year-old femde presented with gradud loss of vison
in the right eye (OD) of one year duration. About Sx months
ago, she had undergone intracapsular cataract extraction,
anterior vitrectomy, and sclerd fixation of intraocular lens
(ICL) in the l&ft eye (OS). At that time, she was suspected
of iridocorned endothelid syndrome (ICES).

The preoperdive best corrected visud acuities (BCVA)
were 20/400 OD, 20/30 OS. Intraocular pressures (I0P) in
eech eye were 15 mmHg by applanation. The Sit lamp
biomicroscopy of both eyes (OU) showed clear cornes, deep
and clear AC, and the angle was wide open. Both eyes had
litting of the anterior layers of the iris with fibrillar
degeneration extending from 3 to 6 o' clock OD, and from
4to 6 0 clock OS. Additionaly, there was diffuse atrophy
of iris from 11 to 1 o dock OS (Fg. 1). The underlying iris
pigment epithelium gppeared intact with no transillumination
defect. The dinicd gppearance was condgtent  with
iridoschisis OU. The right eye showed nuclear and cortica
cataract associated with pogterior subcapsular cataract, and
the left eye was pseudophakia Specular microscopy of the
OD reveded regular, hexagond shape of endothdid cdls
without any abnormdities like bullee or guttae, and the
endothelia cdl count was 2865 cellsmnt. The rest of the
ocular examination was normal.

Pupil dilation is performed using 3 drops of tropicamide
0.5% and phenylephrine hydrochloride 0.5% a 5-minute
intervels 1 hour prior to surgery. Intraoperative pupillary
diameter was about 5~6 mm. Topicd anesthesia was applied
using Alcaine” and 3% Lidocaine, and a paracentesis was
done a 10 o' clock. A 2.75 mm main clear corned incison
was peformed using the keratome blade. A dispersve
ophthalmic viscosurgical device (OVD), sodium hya uronate

3v%-sodium chondraitin sulfate 4% (Viscoat™, Alcon) was
injected through the cdear corned wound to sabilize the
anterior chamber and protect the iris stroma by displacing
aqueous from the AC and pushing the iris strands from the
pupillary aperture. An anterior continuous curvilinear
capsulorhexis not exceeding over the pupillary margin
was performed using the 26 G needle and capsular
forceps. After hydrodissection and hydrodelinestion, careful
phacoemulsification was performed (Allergan Sovereign®
Phaco Sysem, SOV680330) for nudeus remova with specid
care not to touch the iris tissue. Agpiraion was usad to dean
resdua corticd fibers from the capsular bag. When a loss
of the protective effect of viscoelagtic materia was observed
during surgery, Viscoat" was reinjected additionaly to
inhibit iris fibril movement with the BSS stream.

The maximum limit of the vacuum was 300 mmHg and
the aspirdtion rate, 20 cc/mmHg. The height of the irrigation
bottle is maintained less than 60 cm to minimize the
turbulence within the chamber. Totd US time was 48
seconds with a mean find rate of 10% of potency.

The capsular bag was inflated with viscoeladtics, and a
singlepiece acrylic intraocular lens (Acry-Sof SAGOAT,
Alcon) was inserted. The 10L was safely placed in the
capsular bag and centered, followed by aspiration of the
residual viscodadtics. If there were some movement of iris
fibrils, additiona viscodlastics was inserted.

Finaly, BSS Carbacol (carbachol 0.01%, Miostat™) was
used to condtrict the pupil.

Postoperatively, the inflammeatory response in the AC was
moderate, some fibrillar meterids were seen. The cornea
showed some Descemet folds, and the pupil was round and
undamaged (Fig. 2).

One week after surgery, the uncorrected visud acuity was
20/100 OD, and improved to 20/30 on the two weeks
postoperative day. There were traces of cdls in the AC, but
no fibrillar materids were seen (Fg. 3).

The patient’s lagt vigt was 1 month after surgery when
UCVA was 20/40, and BCVA 20/20. The cornea, AC and
iris were dear and intact without any inflammeatory sequalae.

Fig. 1. The pictures of right eye (A) and left eye (B) show splitting of the anterior layer of the iris.
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Fig. 2. Three days after cataract operation, corneal stromal
edema and inflammation of anterior chamber began to decrease.

Discussion

Iridoschisis is a very rare condition resulting in one or
more layers of the anterior iris surface. A localized area of
iris stroma is cleaved in two with the anterior arophic
portion disntegrating into fibrils. The separated stroma
fibers go through a degenerative process in which they detach
and free float in the anterior chamber, creating a "shredded
wheat" agppearance. The condition primarily affects the
inferior iris quadrants and rarely superior quadrants**

Glaucoma occurs in 50% of the cases and is of the angle
closure type™ Whether iris changes are responsible or
iridoschiss occurs more frequently in eyes tha are
predisposed to angle closure is unclear.® While primary
angle closure glaucoma has been implicated in iridoschisis
formation, the affected fibers may bow forward, leading to
anterior synechiae and angle dosure glaucoma®**** In the
present case, the anterior chamber angle was wide open and
the IOP were within normd limits.

It is a matter of concern that the clinicians are prone to
misdiagnose this condition, especidly in the case with dark
colored iris. It may be related to rdatively low incidence in
Adan race. In Kores, there have been only three cases of
report in 1990s™" Differentid diagnosis must include
Axenfdd-Reiger anomdy, ICES, or other conditions which
accompany the degenerdive change of iris stroma

An abnormd corned endothelium that migrates across the
chamber angle on to the surface of the iris is the common
feature of the ICE syndromes."” The iris in ICES is usualy
arophic rather than split, and peripherd anterior synechiae
(PAS) extends to Schwalbe's line. The pupil may be ectopic
and displaced towards PAS. Specular microscopy has shown
the abnormal corned endothdlia cdls, o cdled "ICE cdls',
which are pleomorphic and resemble corned guttata It
occurs modly unilatera and the clinicd symptoms are
presented earlier than iridoschisis (about 3 or 4™ decades).
Axenfdd-Rieger syndrome is a rare congenitd anomaly
which is presented a birth. There is hypoplada of the iris
groma with filaments connected to abnorma peripherd
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Fig. 3. Six days after cataract operation, cornea and anterior
chamber became almost clear.

cornea™ In this case, the dlinical features most coincidence
with iridoschiss, rather than ICES or Axenfdd-Reiger
syndrome. The onset of symptom was over 60 years of age.
The condition was bilaterd and there was no PAS or
connection of iris fibrils with periphera cornea. Specular
microscopy showed normd shgpe and count of corned
endothelid cells. Considering that our patient had been
diagnosed as hilatera ICES before, there may have been
other misdiagnosed and unreported cases.

Because iridoschisis is associated with aging, cataract is
often a concomitant issue The disorganized anterior layer of
the iris and fibrillar materid in the pupillary axis has a
tendency to become drawn in by the suction of the I/A
canula and phaco tip during phacoemulsification. Pupil
dilation in these patients is dso poor because this condition
may be associsted with pseudoexfoliation syndrome or
arophy of the pupillay margin.™

If the loose iris fibrils become drawn and entrapped in the
agpiration port, there is a strong chance of complications like
bleeding, iris tears, loss of mydriads, and disruption of the
blood-aqueous barrier.” Many methods have been tried to
gabilize the iris fibers during cataract operation in the
presence of iridoschiss. Mogt of them ae based on
mechanica restraint of the disorganized iris using flexible iris
hooks, iris retractors or pupil expanders, such as multiple iris
hooks or Graether pupil expander.?®*"*

These mechanical supports provide additiona pupillary
dilation, stabilize the capsule, and trgp some of the fibers a
pupillary margin during phacoemulsfication. But these
supportive devices can aso induce strain and trauma to iris
tissue resulting in increased inflammation after postoperdtive
period. Sometimes they lead to defects in the pupillary
margin or to an aonic pupil." Moreover, long, freefloating,
torn fibers may not be trapped and may ill extend over the
rim into the surgical field.” In withdrawing these instruments,
iris fibers can be trapped in the stab incisions, and such
fibers may act as an entrance for epithdid cels and
micro-organisms.”

In this case, without mechanica redraint of iris, we
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Table 1. The maximum limits of fluidic parameters set in cataract surgery with Allergan Sovereign® Phaco System

Vacuum (mmHg)

Aspiration (cc/mmHg)

Bottle height (cm)

Conventional surgery* Chopping 340 34 100
Cortex removal 550 32 100

Polish 20 10 85

Viscoat removal 550 40 90

For iridoschisis Total t 300 30 60

The maximum limits of fluidic parameters which are preferred by author. = The resultant maximum values shown in
the text. " The maximum value in total process was obtained instead of the individual values. (Polishing mode was not

introduced in this case.)

minimized the iris trauma through the right choice of the
viscodadtic materid, careful manipulation of phaco tip or
I&A cannula, and reducing the turbulence by using the
minimum required fluidic parameters achieved with lowering
the total phaco power and the height of the irrigation bottle.
The Allergan Sovereign® Phaco System has a peristdtic
fluidic pump system with vacuum range of 0~500 mmHg and
flow range of 0~40 cc/min. The maxima fluidic parameters
showed in the presented case were rddivey lower than the
vaues that had been usudly set for conventiond cataract
surgery. The detail values are shown in Table 1.

As an OVD, sodium hyauronate 3%-sodium chondroitin
sulfate 4% (Viscoat ™) was chosen. Viscoat ™ has been known
to have a very high dynamic viscosity a high sheer rate. This
property and a poor coheson provide a better corned
endothdid protection during in vitro phacoemulsification.
9% Although the remova time of OVD is longer with
dispersive Viscoat® than other cohesive OVDs (sodium
hyaluronate 1.4%, Healon GV, or sodium hyaluronate 1.0%,
Provisc®),? Viscoa®™ is less influenced by turbulent flow
while cohesive OVDs tend to be washed out suddenly which
could result in sudden collapse of anterior chamber.”?
Furthermore, the cohesive OVD fragment behind the IOL is
exposed to too little turbulent flow to move towards the
aspiration port unless the I&A tip is placed behind the IOL
or a specia technique is used.”

A smdl capsulorhexis that did not extend verticaly
beyond the middle of the pupil was performed ddiberately
to alow he anterior capsule to act as an additiond barrier
between the iris and instruments.

To protect the friable and disorganized iris from further
damage, the indruments were manipulated only in the
pupillary center. If a loss of the protective effect or the
movement of iris fibril were observed, the OVD was injected
additionaly.

The mechine settings, including flow rate and vacuum
limt, as wel a port dianger ae different between
phacoemulsfication needle and I/A tip. The former is rdated
to the retention ahility of OVDs and the latter to remova
property.” Although we were not able to manage the
diameter of phaco or 1&A tips, the minimum possible amount
of US energy, BSS flow rate and vacuum limit endbled the

surgica procedures to be performed under safer environment.

There was no iris trauma, intraoperative iris bleeding, or
posterior capsular rupture during surgery. The corned edema
had disgppeared by two weeks after surgery, and the AC
inflammetion had subsided after one month postoperatively.
The find BCVA OD had improved from the preoperative
one, from 20/400 to 20/20.

This is a case which emphasizes the importance of
exact preoperdive diagnoss and differentid diagnosis in
iridoschisis. In the absence of proper clinica impression and
proper precperdive preparation, surgeons may not have been
able to manage the various intraoperative complications. Our
patient had been diagnosed as ICES, and underwent ICCE,
anterior vitrectomy and sclerd fixation of 10L on the
contrdaerd eye (OS).

In conclusion, for iridoschisis is a very rare condition and
easy to be confused with other diseases, one must consider
this condition into differentid diagnosis if the iris
abnormdlities are suspicious.
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