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Purpose: To evaluate the visual outcomes and complications of
phacoemulsification (PE) and posterior chamber intraocular lens implantation,
(PC IOL) in patients with Fuchs heterochromic iridocyclitis (FHIC).
Setting: Private clinic and an academic hospital.
Methods: In this noncomparative interventional case series, existing data for
41 eyes of 40 consecutive patients clinically diagnosed with FHIC and cataract were
studied retrospectively. Scleral tunnel PE and in-the-bag IOL implantation were
performed in all cases. Preoperative and postoperative visual acuities and
intraoperative and postoperative complications were evaluated.
Results: Twenty-four male and 16 female patients aged 12 years to 70 (SD) (mean
35 G 12 years) were operated on and followed for 17.8 G 8.7 months. Preoperatively,
best corrected visual acuity (BCVA) was less than 20/40 in all patients, which
improved to 20/40 or better after surgery. Twenty-two eyes (53.6%) achieved BCVA
of 20/20. The major cause of postoperative visual acuity less than 20/20 was vitreous
haze. There were no major intraoperative complications. Postoperatively, mild
anterior chamber fibrin reaction occurred in 4 patients (9.7%), IOL deposits occurred
in 11 eyes (26.8%), and decentration was observed in 1 eye. During follow-up, 6 eyes
(14.6%) developed posterior capsule opacification requiring a neodymium:YAG
(Nd:YAG) laser capsulotomy. There was 1 case of clinical cystoid macular edema that
resolved with medication. There were no cases of posterior synechias, postoperative
glaucoma, or retinal detachment.
Conclusion: Phacoemulsification with PC IOL implantation is a safe procedure with
good visual outcomes in patients with FHIC and cataract.
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F

uchs heterochromic iridocyclitis (FHIC) is a chronic
nongranulomatous anterior uveitis usually seen in
patients aged 20 to 40 years.1 Both sexes are equally

Accepted for publication August 26, 2004.
From the Ophthalmology Department and Ophthalmic Research
Center, Labbafinejad Medical Center, Shaheed Beheshti University of
Medical Sciences, Tehran, Iran.
No author has a financial or proprietary interest in any material or
method mentioned.
Reprint requests to Mohammad-Ali Javadi, MD, Labbafinejad
Medical Center, Boostan 9 Street/Pasdaran Avenue, Tehran 16666
Iran. E-mail: ma_javadi@yahoo.com.
ª 2005 ASCRS and ESCRS
Published by Elsevier Inc.

affected, and the disorder is unilateral in 90% of cases.2
Mean age at presentation is 31 years, but it has been
reported in patients from 5 to 80 years.2 This entity
accounts for 3.5% to 8% of cases of endogenous
uveitis.3,4 The definitive pathophysiology is unknown.
However, herpes simplex virus DNA has been detected
by Southern blot analysis from aqueous fluid samples,
and toxoplasma has also been implicated in the
pathogenesis of this disease.5 The most common
presenting symptom is visual deterioration, and the
most common ocular signs are keratic precipitates
(KPs), cataracts, and heterochromia.6 Small transparent
iris stromal nodules have also been observed.7
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Cataract is among the most common complications, reported in 15% to 75% of cases.2,8,9 Multiple
factors influence the development of cataracts in
patients with uveitis, including severity and location
of the inflammatory process, presence of iris and lens
adhesions, and cumulative exposure to corticosteroids.10 The course, treatment, complications, and
visual outcomes of uveitic cataract vary according to the
type and cause of uveitis.11 Over the past decades,
outcomes of cataract surgery in patients with uveitis
have greatly improved because of modern small-incision
surgical techniques, popularization of capsulorrhexis,
introduction of acrylic intraocular lenses (IOLs), and
more effective treatment for uveitis and its complications.10 Phacoemulsification (PE) with foldable IOLs
has been reported to be safe in eyes with uveitis, but the
optimal IOL material is a matter of debate.12
Fuchs’ heterochromic iridocyclitis is known to have
a better prognosis for cataract surgery than other forms
of uveitis.10 Such a good prognosis may be related to
the rare occurrence of posterior synechias (PS) and the
relatively small likelihood of complications such as
hyphema, vitreous hemorrhage, glaucoma, and progressive vitreous opacification after surgery.10 In this
article, we report a case series of PE and IOL
implantation in 41 eyes with FHIC and cataract, which,
to our knowledge, is the largest report to date.

Patients and Methods
Existing data for 41 eyes of 40 patients with FHIC
complicated by visually significant cataracts who had PE and
IOL implantation from 1995 to 2003 were reviewed. The
diagnosis of FHIC was made according to Kimura and
coauthors13 criteria, including fine, diffuse, nonpigmented,
stellate KPs; few cells and little flare in the anterior chamber;
stromal iris atrophy with or without heterochromia; few cells
in the anterior vitreous; and the absence of peripheral anterior
synechias (PAS) or PS.
Preoperatively, no active inflammation was present, and
none of the patients received topical or systemic steroids. All
patients had standard PE and posterior chamber IOL
(PC IOL) implantation (using scleral tunnel incision, chip
and flip, or divide and conquer technique). Irrigation and
aspiration of the cortex was done either mechanically or
manually. With the aid of hydroxypropyl-methylcellulose
2% (Chauvin-Opsia), a single-piece poly(methyl methacrylate) (PMMA) or acrylic IOL with an optic diameter of 5.5 to
7 mm and overall diameter of 12.5 to 13.5 mm was
implanted into the capsular bag. At the end of surgery,
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a subconjuctival injection of 20 mg gentamicin and 4 mg
betamethasone was given to all patients.
Patients were seen on the first, second, and third
postoperative days, then weekly for 2 weeks, monthly for 3
months, and every 3 months thereafter. The postoperative
regimen included topical gentamicin every 6 hours for 3 to 5
days and topical betamethasone 0.1% every 2 hours, which
was tapered gradually and discontinued within 2 to 3 months.
At each postoperative visit, visual acuity (VA), anterior
chamber reaction (cell and flare), pigment and inflammatory
debris on the IOL, posterior capsule opacification (PCO),
and vitreous haze were evaluated. Goldmann applanation
tonometry was performed on the first postoperative day, and
if normal, repeated 1 week, 1 month, and 3 months later.
Fundoscopy was performed 1 week and 1 month after the
operation and repeated every 3 months.

Results
Forty-one eyes of 40 patients (24 men and 16
women) aged 12 to 70 years (mean 35 G 12 [SD]) had
the procedure. Most of them (87.5%) were young or
middle-aged adults (20 to 50 years). Only 2 patients
were under age 20, and 4 patients were older than age
50. Follow-up ranged from 4 months to 54 months
(mean 17.8 G 8.7). Preoperative best corrected visual
acuity (BCVA) was less than 20/40 in all eyes, which
improved to 20/40 or better postoperatively; 22 eyes
(53.6%) attained 20/20 acuity. In 19 eyes (46.4%),
BCVA remained less than 20/20, primarily because of
moderate vitreous haze in 13 cases.
The only intraoperative complication was peripheral iris bleeding (Amsler sign) in 6 patients (14.6%),
which did not obscure visualization during surgery. No
instances of zonular dehiscence, posterior capsule
rupture, or vitreous loss occurred in any patient. The
implanted IOLs were PMMA in 32 eyes and acrylic in
9 eyes (6 hydrophilic and 3 hydrophobic IOLs).
Postoperatively, mild to moderate intraocular inflammation, which gradually decreased, was in all patients.
Fibrin formation in the anterior chamber occurred in
4 eyes (9.7%), all of which were seen in the PMMA
group; however, severe inflammation (hypopyon formation), PS, and PAS were not observed in any patient.
Precipitates on the IOL were seen in 11 eyes (26.8%;
9 PMMA and 2 acrylic IOLs). Intraocular lens decentration was noted in 1 eye (2.4%) in which a PMMA
IOL with an optic diameter of 5.5 mm and an overall
diameter of 12.5 mm was used. No decentration
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occurred in other eyes in which IOLs with larger optics
(6 to 7 mm) and overall diameters (13 to 13.5 mm) were
used. Six eyes (14.6%) developed PCO that required
Nd:YAG laser capsulotomy; all were in the PMMA
group. Clinical cystoid macular edema was seen in 1 eye
(2.4%), which resolved with topical diclofenac sodium
(Voltaren) 4 times a day. There were 2 eyes (4.8%) with
transient rise of intraocular pressure (IOP) that resolved
with medication. No eye developed permanent increased IOP. There were no cases of retinal detachment
after surgery. Postoperative conditions and complications are summarized in Table 1.

Discussion
Secondary cataracts have always been a challenging
condition in patients with uveitis. The surgical
technique, complications, and aphakic correction have
been matters of significant change over the past few
decades.14–16 Historically, IOLs were strictly contraindicated in uveitis patients. Since the adoption of
extracapsular cataract extraction (ECCE) and in-thebag IOL implantation, this contraindication became
less absolute. This is even more true with the widespread
use of small-incision phacoemulsification surgery.16
The earliest reports of successful IOL implantation in
uveitis were of eyes with FHIC that had ECCE and
PC IOL implantation.1
Surgical technique seems to affect the rate of
intraoperative and postoperative complications. Extracapsular cataract extraction and PC IOL in FHIC have
Table 1. Complications and conditions following phacoemulsification in eyes with FHIC.
Condition/Complication

N (%)

Vitreous haze

16/41 (39.0)

IOL deposits

11/41 (26.8)

PCO

6/41 (14.6)

Fibrinous reaction

4/41 (9.7)

Cystoid macular edema

1/41 (2.4)

IOL decentration

1/41 (2.4)

Transient increase in IOP

2/41 (4.8)

Glaucoma

0 (0)

Retinal detachment

0 (0)

CME Z cystoid macular edema; IOL Z intraocular lens; IOP Z intraocular lens; PCO Z posterior capsule opacification.

been associated with complications such as vitreous loss,
PS and PAS formation, hyphema, neovascular glaucoma, and retinal detachment.8,9,17–19 Phacoemulsification, in contrast, seems to have lower rates of such
complications,20 as evident in our study. An issue of
importance is that most of our patients were 20 to 50
years of age, and the majority had posterior subcapsular
cataracts, making PE an easy procedure with fewer complications; this is compatible with other reports.20,21
There were only 4 patients over age 50 and 2 patients
under 20 years, and all these patients had an uneventful
postoperative course and attained 20/20 BCVA during
the follow-up period. The only intraoperative complication in our study was hyphema, which occurred in 6
eyes (14.6%). The low rate of hyphema in our series
may be due to the closed system, to the fact that we did
not perform a peripheral iridectomy, and to the generous use of viscoelastic material. Rates of other complications noted earlier were practically nil in our series.
Severe postoperative inflammation is 1 of the most
common complications of cataract surgery in patients
with anterior uveitis.10,22 O’Neill and coauthors,23
Jones,24 Ram et al.,25 and Sherwood and Rosenthal26
reported severe postoperative uveitis in 20% to 35% of
their cases after ECCE and IOL implantation. In a series
of FHIC reported by Budak et al.,14 performing either
ECCE or PE with IOL implantation, 17.1% of cases had
severe postoperative uveitis. In our study, however, only
9.7% developed a mild to moderate fibrinous uveitis.
The lack of PS formation and reduced postoperative
inflammation in our cases could result from several
factors, including use of smaller incisions, in-the-bag
IOL implantation, and the fact that we did not perform
a peripheral iridectomy. Previously reported factors
linked with reduced postoperative inflammation include
decreased incision size, reduced IOL contact with uveal
tissue, and improved IOL biocompatibility.27–30
The uveal and capsular biocompatibility of hydrophilic acrylic, hydrophobic acrylic, and silicone IOLs
were evaluated in a prospective study of eyes with uveitis
and nonuveitic eyes.29 This study showed that cell
reaction was significantly more severe in uveitic than
control eyes but was comparable with all 3 types of IOLs
6 months after surgery. Hydrophobic acrylic lenses had
the best capsular biocompatibility, and hydrophilic
acrylic lenses had the best uveal biocompatibility.
Despite differences among IOL materials regarding
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the immediate aqueous cell response, the blood–aqueous barrier recovery was similar among the various IOL
groups. According to other reports, IOLs with a PMMA
or acrylic optic may be preferable to flexible silicone
IOLs in uveitis patients.10,11
Cellular and pigment deposits on the IOL have
been reported in 33% to 100% of cases with FHIC,25,31
which may lead to decreased vision in severe cases.31
Heparin-surface-modified (HSM) PMMA IOLs have
been shown to decrease deposits on the IOL.11,14,27,31
Although we did not use HSM IOLs, only 11 cases
(26.8%), comprising mostly of patients with PMMA
IOLs, developed pigment deposition. Only 2 of these
eyes had VA less than 20/20, both in the PMMA group.
The rate of PCO in FHIC has been reported to be
from 20% to 45%.26,32–34 It is more common in
patients with PMMA IOLs than in those with acrylic
IOLs.10,11 Hydrophilic acrylic IOLs have been successfully implanted in uveitis patients12; however, AbelaFormanek et al.29 concluded that despite the better
uveal biocompatibilty of the hydrophilic acrylic IOLs,
they should not be recommended for cataract surgery in
uveitic eyes because of early and accelerated development of PCO. Regarding the tolerability of hydrophobic acrylic IOLs in uveitis, these lenses were implanted
instead of PMMA in the later period of the current
study. In our series, 6 of 32 eyes with PMMA IOLs
developed PCO requiring Nd:YAG capsulotomy. None
of 9 eyes with acrylic lenses developed clinically
significant PCO during the follow-up period. Nonetheless, no definite conclusion can be made regarding the
observed difference in PCO rates with PMMA and
acrylic IOLs in our series. Acrylic IOLs were implanted
later in the course of study, and therefore follow-up is
limited for this smaller number of cases.
Another significant complication of cataract surgery
in FHIC is elevated IOP, reported in 3% to 35% of
cases.15 Glaucoma has been reported in 15% to 50% of
unoperated eyes with FHIC.13–15 Therefore, IOP
elevation may be considered part of the natural course
of the disease. Neovascular glaucoma was reported by
Estefanous et al.20 in 1 case with FHIC after PE and
PC IOL implantation. None of our cases developed
glaucoma postoperatively, which is in agreement with
Razzak A and al Samarrai’s28 report. We observed only
2 eyes (4.8%) with transient IOP elevation, which
resolved with a topical antiglaucoma agent.
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Most reports state excellent visual outcomes
following cataract surgery in FHIC.11,27,30 All our
patients attained BCVA of 20/40 or better after surgery,
which is comparable to results in studies by Gee and
Tabbara1 and Budak et al.14 reports. Others have
reported VA of 20/40 or better in 76% to 89% of
patients with ECCE and a PC IOL.19,23,25,28,32
Vitreous haze is the most common cause of postoperative visual impairment in FHIC and has been
reported in 12% to 50% of cases.24–26 In our study, 16
eyes (39%) had mild to moderate vitreous haze, which
was the main cause of VA less than 20/20 in 13 patients.
In Baarsma and coauthors35 series, decreased VA was
due to vitreous haze in 4 of 22 cases. Soheilian et al.36
reported concurrent core or deep vitrectomy to be
beneficial in cases with vitreous haziness and reported
postoperative VA of 20/25 or better in 78% of their
cases. Scott et al.37 reported postoperative VA of almost
20/20 in 12 eyes that had vitrectomy for vitreous haze
and floaters. Although we did not perform vitrectomy in
any of our cases, 53.6% had BCVA of 20/20 or better.
In conclusion, phacoemulsification and in-the-bag
IOL implantation yields good visual outcomes with low
rates of intraoperative and postoperative complications
and seems to be the preferred technique of cataract
surgery in FHIC. The major vision limiting factor is
vitreous haze.
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