Long-term results of
cataract extraction
with intraocular lens
implantation in
patients with uveitis

Abstract

Objective
results after cataract extraction in patients with
uveitis, and to demonstrate the long-term
viability of intraocular lenses.

Design In all, 61 patients (72 eyes), with
update clinical examination, were
retrospectively evaluated. Comparison of
preoperative, postoperative, and latest visual
function including best-corrected Snellen
visual acuity, progression of uveitis and its
complications, need for postoperative medical
or surgical interventions.

Results After a minimum follow-up of 5
years (mean 7 years 7 months), 82% of eyes
maintained a visual improvement of two
Snellen lines, 74% maintained 6/9 or better,
and 14% had 6/18 or worse. The mode acuity
was better than 6/6. The prevalence of macular
oedema or scarring was 24%, of posterior
capsule opacification 96%, and of glaucoma
drainage, 15%.

Conclusions We report the long-term follow-
up of cataract extraction and intraocular lens

To investigate the long-term visual

(IOL) implantation performed by a single
surgeon on patients with uveitis attending a
regional tertiary referral uveitis clinic. Using
stringent perioperative and postoperative
control of inflammation, patients with uveitis
usually maintain high visual acuity over long-
term follow-up. The incidence of sight-
threatening postoperative complications is low
and no ongoing complication has been
attributed to IOL implantation.
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Introduction

Cataract is a common complication in patients
with uveitis. Historically, surgery has been
challenging and complications sometimes
blinding. However, the evolution of surgical
methods and materials, coupled with an
appreciation of the need for meticulous pre-
operative control of inflammation,’” has in
recent years allowed almost universal
intraocular lens (IOL) implantation*?® and has
greatly improved short-term visual results in
this difficult group. Most complications of
cataract extraction and IOL implantation in
patients with uveitis are perceived to be
peroperative or early in the postoperative
period. However, there are several issues for the
longer term, not least the tolerability of IOL
materials in this predominantly young group of
patients, and IOL removal is sometimes
necessary.” Most previous reports of the results
of extracapsular cataract extraction (ECCE) or
phacoemulsification with IOL implantation
have followed up patients for 2 years or less,
and information on the longer term is sparse.”®
To our knowledge, no previous study has
followed a substantial cohort for 5 years or
more. We report the long-term follow-up of
cataract extraction and IOL implantation
performed by a single surgeon on patients with
uveitis attending a regional tertiary referral
uveitis clinic.

Patients and methods

Since the creation of the Manchester uveitis
clinic in 1991, demographic, diagnostic and
clinical management details of all patients have
been entered onto a database. Following ethics
committee approval, patients with uveitis who
had undergone cataract extraction with IOL
implantation, performed by one of us (NPJ)
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more than 5 years previously, were identified from the
database and from operating theatre records. This period
included the transition from ECCE to
phacoemulsification surgery for patients with uveitis, by
this surgeon in 1994-1995. Medical records were
reviewed and the following information extracted: age at
surgery, gender, uveitis diagnosis, location and
treatment, preoperative ocular morbidity, pre- and
postoperative treatment regimes, surgical details, time
between surgery, and a return to preoperative treatment
levels, preoperative and best-corrected postoperative
visual acuity.

All patients were invited for review clinical
examination by a single observer (IR). At this time, the
following information was recorded: current treatment,
visual function including best-corrected Snellen visual
acuity (VA), near acuity (UK Faculty of
Ophthalmologists’ reading test types, N5-N48),
stereopsis (TNO), anterior segment inflammation, iris
features (posterior synechiae (PS), transillumination,
corectopia), IOL position, transparency and surface cells,
posterior capsule opacification (PCO), vitreous clarity
(Nussenblatt grading system),” macular disease, and
optic disc abnormalities. Cystoid macular oedema
(CMO) was diagnosed on clinical examination only.

Results

In all, 73 patients with uveitis had undergone 83 cataract
extractions with IOL implantation, more than 5 years
previously. Three patients had died, two were no longer
in the region, and seven discharged patients did not
respond to two invitations for clinical review. Data were
therefore available for operations on 72 eyes performed
on 61 patients; for 65 eyes this included a new review
examination.

The anatomical classification and diagnosis of uveitis
affecting patients in this study are shown in Table 1. In

Table 2 Preoperative antiinflammatory treatment protocol

all, 35 patients had unilateral uveitis, of which 33 had
Fuchs’ heterochromic uveitis (FHU). Prior to surgery, 20
eyes were receiving treatment for raised intraocular
pressure (IOP) of which two had undergone
trabeculectomy. Seven eyes had known preoperative
macular damage by retinal pigment epithelial (RPE)
scarring or epiretinal membrane (ERM) formation. Three
eyes were amblyopic. In all, 35 eyes required no regular
treatment preoperatively; of these three had quiescent
acute anterior uveitis; two had minimal chronic anterior
uveitis (CAU); and the remaining 30 had FHU. The
remaining 37 eyes required maintenance topical steroid
treatment; of these 10 also required systemic steroid
treatment, and of these two also required
immunosuppression, both with cyclosporin and one with
azathioprine. Patients underwent surgery during periods
of absolute or relative quiescence; preoperative control
was always diligent but complete quiescence was often
not achieved. Prior to surgery, patients received
additional antiinflammatory treatment for 1-2 weeks
according to a sliding scale (Table 2).

The mean age at surgery was 49.1 years (range 15-79
years). In all, 41 eyes underwent ECCE with IOL

Table 1 Location and diagnosis of uveitis

AAU CAU INT CPU Total

Behget's disease 1 1
Fuch’s heterochromic uveitis 33 33
Multiple sclerosis 1 1
Psoriatic arthropathy 1 1
Sarcoidosis 3 7 10
Syphilis 1 1
Tuberculosis 1 1
Cause unknown 2 15 2 5 24
Totals 2 55 2 13 72

AAU, acute anterior uveitis (quiescent, no treatment); CAU, chronic
anterior uveitis; INT, intermediate uveitis; CPU, chronic panuveitis.

Type of uveitis

Maintenance treatment

Preoperative treatment®

Quiescent uveitis Nil
Fuch’s heterochromic uveitis Nil

Chronic anterior uveitis Topical steroid

Nil

G. Prednisolone acetate x6/day for 1
week.

Topical steroid increased to at least G.
Prednisolone acetate x6/day.
Prednisolone 20-30 mg for 1 week in
high-risk cases.

Chronic panuveitis — stable

Chronic panuveitis — unstable

Topical steroid + prednisolone
+immunosuppresion
Topical steroid + prednisolone
+immunosuppresion

As above. Oral steroid and
immunosuppression unchanged.
As above but prednisolone dosage
doubled, at least to 20 mg.
Immunosuppression unchanged.

“Preoperative treatment may be modified if the patient is a known steroid responder.
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implantation via a corneal approach, of which 14
required sphincterotomy® or complete iridotomy. In all,
31 eyes underwent phacoemulsification with IOL
implantation, the earlier 24 via a scleral tunnel and then
following a change in technique, the latter seven via a
corneal approach. Of these 31, 12 eyes required iris
hooks to maintain an adequate pupil.
Phacoemulsification surgery was combined with
trabeculectomy in two cases. PS required division in 22
eyes (30.5%). An IOL was implanted in all 72 eyes, being
one-piece polymethylmethacrylate (PMMA) in all cases,
43 of these being heparin surface-modified (HSM).
During one phacoemulsification procedure the
capsulorrhexis was lost, requiring the unplanned
implantation of a 7mm IOL into the ciliary

sulcus. Predictably, anterior chamber haemorrhage

was observed in 23 of the 33 eyes with FHU

(69.7%) but was significant in only three cases. There
were no other surgical complications in any eye.
Betamethasone was injected sub-conjunctivally at the
end of each procedure.

Postoperatively all 72 eyes were able to return to the
baseline presurgical treatment level; the mean delay
before this was achieved was 12.4 weeks (range 3-78
weeks). Three patients had postoperative hyphaema,
including one patient with FHU (following bleeding
during surgery), one with CAU, and one undergoing
combined phacoemulsification and trabeculectomy. Six
eyes were noted to have CMO postoperatively, of which
one was present pre-operatively.

One patient with FHU developed intractable
secondary glaucoma within 2 years of cataract surgery
and underwent enhanced trabeculectomy; she went on to
develop anterior segment ischaemia and rubeotic
glaucoma. Despite cyclodestruction she remained in pain
and her blind eye was enucleated. All data on the most
recent follow-up visit are based on the remaining 71 eyes
in 60 patients.

All 71 patients were followed up for a minimum of 5
years, the mean period being 7 years 7 months. At the
most recent review examination, uveitis remained
present but untreated in 19 of 32 eyes with FHU; in the
remaining 13 eyes with this diagnosis the inflammation
had become quiescent. No patient with FHU remained
on topical steroids at the latest follow-up examination. Of
the 39 patients with other forms of uveitis, at the latest
follow-up examination 14 eyes had become quiescent
and were untreated; 13 eyes were quiescent on treatment;
10 eyes remained active despite treatment; and two eyes
had minimal, untreated CAU. At the latest visit there was
corectopia or complete iridotomy in 14 eyes, and PS to
the capsule in six eyes. In addition, the iris exhibited
substantial transillumination in a further 20 eyes, 18 of
which had FHU.

Long-term results of cataract surgery in uveitis
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At the most recent examination, giant cells were visible
on the anterior surface of the IOL in 16 eyes (22.5%). This
included seven of 29 PMMA IOLS (24.1%) and nine of 42
HSM IOLs (21.4%). One or two cells only were observed
in 10 of the 16 eyes; six IOLs showed three or more giant
cells, including one IOL plastered with many giant cells.
The six IOLs with three or more giant cells were found in
three eyes with FHU and three with CAU. No IOL was
significantly decentred. No IOL had required removal or
replacement.

One patient with CAU had required Nd-YAG laser
division of an anterior capsular phimosis within 1 year of
surgery. No other eye had developed significant
phimosis. At the latest follow-up examination the
posterior capsule was clear in only three of 71 eyes
(4.2%). Of the remainder, 38 (53.5%) had already
undergone Nd-YAG laser capsulotomy at a mean of 3
years 4 months postoperatively (range 1 month — 9.7
years). No complications arose following Nd-YAG
capsulotomy; in particular there were no episodes of
CMO. The remaining 30 eyes had PCO; of these, 21 had
minor PCO, (not requiring capsulotomy in the context of
high VA in a uveitic eye), and nine had more substantial
PCO.

The current state of vitreous clarity was assessed;
using the Nussenblatt system,* only four eyes were
considered to have completely clear vitreous; 43 eyes had
minor (trace or 1+) vitreous opacification; 20 eyes had
2 + opacification; and four had 3+ opacification. Of
those 24 eyes with moderate or severe opacification (2 +
or 3+), 11 eyes had FHU. No eye underwent vitrectomy
during the follow-up period.

In all, 20 eyes were treated for glaucoma or ocular
hypertension before surgery, of which two had already
undergone trabeculectomy. Two underwent
trabeculectomy combined with their phacoemulsification
surgery. Postoperatively two eyes, which had been
hypertensive, regained a normal IOP without
medication. Three eyes developed glaucoma
postoperatively. A further seven trabeculectomies were
performed on seven eyes in the follow-up period, one of
which was subsequently enucleated. A total of 11 eyes in
this series (15.3% of total, 55% of those with glaucoma)
therefore required glaucoma drainage surgery up to the
latest follow-up examination.

The macula was assessed visually at the most recent
examination and showed abnormality in 17 eyes (23.9%),
comprising postinflammatory or postoedematous
scarring in nine eyes, ERM formation in four eyes, active
CMO in one eye and age-related macular degeneration in
three eyes.

Snellen distance VA was measured and compared with
preoperative and early best-corrected postoperative VA.
The results are shown in Figure 1. The mode (most
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frequently occurring) VAs were 6/12 preoperatively (13
eyes), 6/9 postoperatively (27 eyes), and >6/6 at latest
follow-up (20 eyes). Patients did well visually after their
cataract surgery; 52 eyes (72.2%) improved by two
Snellen lines or more and 53 eyes (73.6%) achieved 6/9 or
better. This improvement was maintained over the long
term; at a mean of 7 years 7 months after surgery, these
figures were 59 eyes (81.9%) and 54 eyes (75%),
respectively. A total of 13 eyes achieved only 6/18 or
worse postoperatively. At latest follow-up this figure was
14, including one enucleated eye. The clinical details of
these patients are shown in Table 3. Near acuity was
assessed in 65 eyes; 40 (55.5%) achieved an excellent level
of N6 or N5 and 52 (72.2%) achieved N10 or better.

Visual acuity

NPL
HM

3/60
6/80
6/36
6/24
6/18
6/12

6/9

6/6
>6/6

Pre-op Post-op Latest

Figure 1 Distribution of best-corrected Snellen visual acuities
at three stages: immediately before surgery (preoperative,
mode=6/12, 13 eyes); postoperative (mode =6/9, 27 patients)
and latest (mode=-6/6, 20 patients). HM =hand movements.
CF = counting fings. NPL =no perception of light.

In 10 cases the operated eye was, at latest follow-up,
essentially functionless either because of poor VA in
comparison to its normal fellow, or because of poor
binocular vision; nine of these cases had unilateral FHU.
Stereoacuity was found to be absent or rudimentary
(Wirt fly only) in 21 patients, and good to moderate (TNO
2405 or arc, or better) in only 27. Bilateral severe visual
loss (6/60 or worse in both eyes) and visual handicap
registration had occurred in four patients in this cohort,
by the most recent visit.

Discussion

Progressive improvement in the management of cataract
in patients with uveitis has, over some 40 years,
substantially enhanced visual results. This change has
been led by the introduction of effective
antiinflammatory medications; by an appreciation that
preoperative control of inflammation is mandatory;'~ by
improvements in surgical instrumentation and
technique, not least reliable endocapsular IOL fixation
ensured by phacoemulsification surgery; and by
improvements in IOL design and material,'*!821242631
which have greatly improved tolerability within eyes
that may continue to be inflamed for years after surgery.
There is now a substantial modern literature on the
management of uveitic cataract, which encourages a
more aggressive approach to surgery. However, such
reports have addressed only the short-term results.
Patients with uveitis usually undergo their surgery
before the age of 50 years and most have chronic
inflammation. They need a long-term reliable outcome.
This is the first reported cohort of patients to be followed
for a minimum of 5 years following surgery. The early

Table 3 Data on the 14 eyes of 12 patients with a latest visual acuity of 6/18 or worse

Age, sex (side) Diagnosis VA Reason for VA<6/18
Pre Post Latest
62, F CAU 6/60 6/36 6/60 Amblyopia
61, F FHU CF 6/6 NPL (enucleated) Rubeotic glaucoma
86, M Sarcoidosis CF 6/18 6/18 Epiretinal membrane
81, M (R) CPU 6/24 6/18 6/36 Macular scar
81, M (L) CPU 6/18 6/18 6/36 Macular scar
67, F CAU 6/60 6/60 6/60 Chronic macular oedema
53, M FHU 6/36 6/36 6/36 Macular scar
56, F Sarcoidosis CF 6/24 6/24 Epiretinal membrane
80, F CPU CF 6/18 6/60 Macular scar
49, F Tuberculosis 6/36 6/60 6/60 Chronic macular oedema
40, M FHU CF 6/9 6/24 Glaucoma
61, M (R) Sarcoidosis HM 3/60 3/60 Macular scar
61, M (L) Sarcoidosis HM HM CF Macular scar
70, F Sarcoidosis 6/60 6/12 6/18 Epiretinal membrane

Pre, preoperative; Post, postoperative; CAU, chronic anterior uveitis, unknown aetiology; CPU, chronic panuveitis, unknown aetiology; FHU, Fuchs’
heterochromic uveitis; HM, hand movements; CF, count fingers; NPL, no perception of light.
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postoperative results of 39 of these patients have been
previously reported.'®*®

This study includes eyes with Fuchs” heterochromic
uveitis. In general, reports on cataract surgery in this
disease have assumed a fundamental difference between
FHU and other forms of uveitis, and a better outcome is
often claimed. However, it has been shown?® that
significant rates of postoperative inflammation occur in
these eyes, and that visual outcomes should not be
assumed to be superior to those in other forms of uveitis.
This study includes 33 eyes with FHU (46% of total).
Seven of the 23 eyes with glaucoma (30%) had FHU,
including five of the 11 eyes (45%) undergoing
trabeculectomy. Three of the six eyes with significant
giant cell deposition on the IOL (43%) had FHU. Three of
the 14 eyes, with VA worse than 20/40 (21%), had FHU,
including the only blind eye. Macular oedema is rare in
FHU either before or after surgery; postoperative CMO
was seen in one eye with FHU in this study (3%).
Cataract surgery in FHU usually passes uneventfully, but
occasional substantial problems of uveitis and glaucoma
arise; in some cases high-risk eyes can be identified
preoperatively.®

We have found that the use of a stringent but
pragmatic approach to the preoperative treatment of
inflammation® has enabled the reliable control of
postoperative inflammation with few severe episodes of
fibrinous uveitis. The return to preoperative baseline
treatment in a mean 12.4 weeks (and for patients
undergoing phacoemulsification, 8.6 weeks)* has
demonstrated the safety of this approach; in this cohort,
59 eyes (82%) had returned to preoperative treatment
levels within 3 months of surgery.

It is important to minimise iris trauma during surgery
in patients with anterior uveitis, but this may be difficult;
in this series 26 eyes required iris manipulation of some
sort; PS required division in 22 eyes, sphincterotomy or
complete iridotomy was used in 14 eyes undergoing
ECCE, and 12 undergoing phacoemulsification required
iris hooks to maintain an adequate pupil, with frequent
sphincter rupture; all such steps cause vascular trauma
and fibrinogen release. Of the six eyes with PS at the
latest examination, five had undergone ECCE requiring
division of preoperative PS and iridotomy. In only one
instance did an eye undergoing phacoemulsification
form postoperative PS, and on this occasion neither were
PS divided at surgery nor were hooks used; this PS rate
of one in 31 is encouraging. It has been suggested® that
in order to prevent this complication, a large-optic IOL
may be implanted into the ciliary sulcus. However, it is
our view that PS are uncommon with
phacoemulsification, and that the problems occasioned
by chronic iris touch® in sulcus-implanted IOLs are
better avoided in patients with uveitis.

Long-term results of cataract surgery in uveitis {
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There is now a considerable literature on the short-
term viability of IOLs in high-risk eyes>?>?® and the early
pathological effects of implantation have been well
described.**?* Using stringent perioperative control of
inflammation, short-term viability has been good. In this
series these trends have been reinforced; no IOL required
removal or exchange after a minimum of 5 years; none
has been significantly decentred; and the number
compromised by adherent inflammatory cells has been
small. The optimal IOL material is the continued subject
of debate,®***¢ and long-term follow-up studies such as
this cannot address such issues (being intrinsically out of
date with developments in materials). Nevertheless, the
high degree of long-term intraocular tolerance of PMMA
IOLs, with or without HSM, is further encouragement
to the almost universal use of IOLs in patients with
uveitis. The implantation of IOLs in patients with
juvenile rheumatoid arthritis and uveitis is a
fundamentally different, and contentious issue;*”*° none
of the patients in this series had that diagnosis, and we
continue, as a rule, to avoid IOL implantation in these
patients.

PCO was virtually universal in this group of patients
(96 and 53% lasered). It has been perceived to be more
common in patients with uveitis, but the average age at
surgery in our cohort was 49 years; it has been
persuasively claimed by Dana and et al*® that the higher
incidence is likely to be age-related rather than disease-
related. No study has as yet made a direct comparison of
age-matched groups with and without uveitis, and our
suspicion is that this long-term high rate is caused by a
combination of disease and age.

Owing to the high frequency of PCO it has been
suggested by Lam et al** that primary posterior
capsulorhexis may be used at the time of cataract
surgery. Although that study found no increased
incidence of CMO, we would express concern about this
potential problem and maintain that postoperative
Nd-YAG capsulotomy is intrinsically safer than
peroperative primary capsulorrhexis.

Vitreous opacification is a common accompaniment to
uveitis and contributes to poor vision. It is an under-
rated problem in patients with FHU, and a minority of
these patients successfully undergo vitrectomy.*' In a
patient with visually significant cataract and vitreous
opacification, two main management courses arise; the
first is primary cataract surgery with postoperative
reassessment and vitrectomy if necessary; the second is
simultaneous combined pars plana vitrectomy and
cataract extraction. Previously, reports of pars plana
lensectomy gave mixed visual results*** but anterior-
approach phacoemulsification with pars plana
vitrectomy may prove a reliable option. In patients with
uveitis, the possibility of enhanced inflammation
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resulting from combined surgery is a potential problem.
Our current approach is to extract the cataract first and to
assess the impact of vitreous opacification
postoperatively; only a minority require vitrectomy.

Our incidence of postoperative CMO is low in
comparison to other studies (six eyes, 8.3%) but was
diagnosed on clinical observation only — our patients do
not undergo fluorescein angiography unless VA falls to
6/12 or N10 and the view of the macula is inadequate to
diagnose CMO clinically. In contrast, using angiography
on a group of patients with uveitis, Krishna et al*®
reported an incidence of 56%. Notwithstanding the
accuracy imparted by angiography, this difference is
large and may in part be explained by casemix
differences, especially by our inclusion of patients with
FHU. A lower incidence (2.3%) has also been reported®
in a cohort of 86 eyes with uveitis undergoing
phacoemulsification by one of us (NPJ), albeit with
shorter follow-up. The progression of macular disease is
difficult to quantify in this study. Preoperative CMO or
ERM formation may be difficult to assess in patients with
cataract and vitreous opacification. In this study,
preoperative macular RPE scarring or ERM formation
was known in seven eyes; at 7 years 7 months after
surgery this figure was 13. The difference is partly
explained by enhanced visibility, and clear evidence of
visual deterioration from progressive macular changes is
available for only three eyes (4%).

The visual results immediately following surgery in
this cohort compare favourably with other reports.> 2
As shown in Figure 1 these predominantly high visual
acuities have been maintained over a mean of 7 years 7
months. A scrutiny of those 14 eyes (19.4% of cohort)
with a current VA of 6/18 or worse (Table 3) shows that
eight have deteriorated in acuity over the follow-up
period; four because of postinflammatory or postCMO
macular scarring or ERM formation, one with chronic
CMO, two because of glaucoma (one enucleated), and
one amblyopic eye with posterior capsule and vitreous
opacification. The remaining six had preoperative causes
of visual loss such that high VA was not an expected
outcome.

In conclusion, after long-term follow-up of patients
with uveitis undergoing cataract extraction with IOL
implantation, there is evidence of the long-term viability
of IOLs in such eyes, providing that patient selection
and stringent management procedures are observed.
No late postoperative complications were attributable
to IOL usage, in a group which included a majority of
ECCE operations with frequent iris manipulation
during surgery. The evolution to phacoemulsification
surgery, which has followed, promises yet more reliable
long-term outcomes for this high-risk group of
patients.
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