
© 2017 Pålsson et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology 2017:11 1549–1555

Clinical Ophthalmology Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1549

O r i g i n a l  r e s e a r C h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/OPTH.S143886

Phacoemulsification with primary implantation of 
an intraocular lens in patients with uveitis

sara Pålsson1,2

Marita andersson 
grönlund1,2

Dragana skiljic1,2

Madeleine Zetterberg1,2

1Department of Clinical 
neuroscience/Ophthalmology, 
Institute of Neuroscience and 
Physiology, sahlgrenska academy, 
University of Gothenburg, 
gothenburg, sweden; 2Department 
of Ophthalmology, Sahlgrenska 
University hospital, Mölndal, sweden

Purpose: To evaluate the outcome of cataract surgery in adult patients with uveitis.

Materials and methods: In this retrospective cohort study, medical charts of patients with 

uveitis and matched control patients without uveitis who underwent cataract surgery at the 

Eye Clinic, Sahlgrenska University Hospital, Mölndal, between January 2005 and December 

2009 were analyzed.

Results: The study included 58 eyes with and 283 eyes without uveitis. The most common 

etiologies were idiopathic anterior uveitis and Fuchs’ heterochromic uveitis. Postoperative visual 

acuity at 4 weeks was $0.5 decimal (0.3 logMAR) in 48 eyes with uveitis (87.3%) compared to 

180 non-uveitic eyes (86.1%). Four eyes with uveitis (7.1%) and one eye without uveitis (0.5%) 

developed postoperative intraocular hypertension/glaucoma. Posterior capsule opacification 

developed in 11 eyes (19.0%) with and 28 eyes (12.4%) without uveitis.

Conclusion: With appropriate perioperative anti-inflammatory regimen and surveillance, 

modern cataract surgery using phacoemulsification and primary intraocular lens implantation 

can be performed in patients with uveitis without greater risk of complications, yielding similar 

visual outcome as in patients without uveitis.
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Introduction
Cataract in patients with uveitis is common primarily due to the inflammation 

itself and secondarily due to the treatment of inflammation with steroids. Cataract 

surgery is more challenging in these patients because of the intraoperative risk 

factors such as small pupils, posterior synechiae, increased risk of hemorrhage 

and other associated complications, for example, glaucoma, band keratopathy and 

cystoid macular edema (CME).1–3 An optimal surgical strategy is still under debate, 

and primary implantation of an intraocular lens (IOL) is not universally accepted. 

However, according to some studies, modern cataract surgery and optimal periopera-

tive care might result in a satisfactory postoperative outcome in patients with uveitis 

who undergo primary IOL implantation.4,5 Etiologies of uveitis have an impact on 

prognosis, for example, posterior uveitis is associated with more chorioretinal com-

plications and subsequently is responsible for a less favorable outcome.6,7 Till date, 

there is no consensus on pre-, intra- and postoperative management of patients with 

uveitis undergoing cataract surgery. Therefore, in this study, we evaluated the 

results of modern cataract surgery in a cohort of patients with uveitis and compared 

it with the matched non-uveitic control data during a 5-year period. In addition, 

we identified the possible predictors of postoperative complications in patients 

with uveitis.
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Materials and methods
The study protocol was approved by the Regional Ethical 

Review Board, Gothenburg, and the tenets of the Declaration 

of Helsinki were followed. Patient consent was not required 

as this is a retrospective study, and all data were coded prior 

to statistical analysis. Data of all patients with uveitis, includ-

ing those with infectious disease and Fuchs’ heterochromic 

cyclitis, who underwent cataract surgery between January 

2005 and December 2009 were included. If cataract surgery 

was performed in both eyes during the study period, then 

only the right eye was chosen. Patients aged #16 years at 

the time of surgery and patients who underwent combined 

procedures were excluded. Data of patients without uveitis 

who underwent cataract surgery the same day by the same 

surgeon were selected as controls. Medical charts of patients 

were retrospectively analyzed regarding sex; age at surgery; 

diagnosis of uveitis; coexisting rheumatic diseases if any; 

best corrected visual acuity (BCVA); inflammatory status; 

perioperative treatment and pre-, intra- and postoperative 

complications. Anatomic classification was made according 

to Standardization of Uveitis Nomenclature diagnostic crite-

ria.8 Snellen charts were used to test BCVA. Postoperative 

ocular status at 4 and 6 months was registered, and postop-

erative complications such as posterior capsule opacification 

(PCO) were noted until last the follow-up.

Pre- and postoperative protocols
At the Eye Clinic of Sahlgrenska University Hospital, 

Mölndal, adult patients with juvenile idiopathic arthritis or 

Behçet’s disease are treated preoperatively with oral corticos-

teroids as a rule. In other types of uveitis, preoperative treat-

ment with steroids is considered in close collaboration with 

uveitis specialists. Commonly, 30 mg of oral prednisolone 

is combined with topical corticosteroids such as dexametha-

sone 0.1% (Isopto-Maxidex® or Opnol®) and a nonsteroidal 

anti-inflammatory drug (NSAID) such as nepafenak 0.1% 

(Nevanac®) or diklofenak 0.1% (Voltaren ophtha®), in a regi-

men of three to four times daily for 3 days preoperatively. In 

case of patients with Fuchs’ heterochromic cyclitis, therapy 

with topical corticosteroids and NSAID four times daily is 

considered sufficient. Patients with herpes-associated uveitis 

are generally treated preoperatively with aciklovir 400 mg 

four times daily or with valaciklovir 500 mg two times daily, 

starting 1 week before surgery and followed for 2 weeks 

postoperatively.

surgical technique
Standard clear corneal phacoemulsification using topical 

anesthesia was performed. In two uveitic cases and in seven 

non-uveitic cases, surgery was performed under general 

anesthesia. Two side-port corneal incisions were made. The 

primary incision was made with a 2.75 mm keratome. The 

anterior chamber was maintained with ophthalmic visco-

surgical device (sodium hyalouronate 1.4%; Healon GV, 

Abbott Laboratories, IL, USA). Small pupils and posterior 

synechiae were managed with ophthalmic viscosurgical 

device and iris retractors (iris hooks) as needed. Trypan blue 

(VisionBlue, D.O.R.C. Dutch Ophthalmic Research Center, 

the Netherlands; or Monoblue, Arcadophta, France) was 

used to stain the anterior capsule in dense cataracts. A 5 mm 

anterior continuous curvilinear capsulorhexis was created 

after which hydrodissection, phacoemulsification and IOL 

implantation were performed.

statistical analysis
Descriptive statistics included mean ± standard deviation 

(SD) or median with range as appropriate. Continuous 

parameters were analyzed with Student’s t-test and/or 

Mann–Whitney U test, whereas categorical parameters were 

analyzed using Fisher’s exact test. For change in BCVA after 

surgery, paired t-test was used. All arithmetic procedures on 

BCVA were performed after conversion to logMAR scale. 

A P,0.05 was considered statistically significant. IBM 

SPSS Statistics, version 20.0 for Mac (SPSS Inc., Chicago, 

IL, USA) was used for statistical analysis.

Results
Demographics and preoperative ocular 
findings
A total of 58 eyes with and 225 eyes without uveitis were 

included. Clinical characteristics are shown in Table 1. 

Median age at surgery was 60.5 years (range, 30–90 years) in 

Table 1 Characteristics of patients with and without uveitis 
undergoing cataract surgery

Parameter Uveitis 
(n=58)

No uveitis 
(n=225)

P-value

sex, n (%)
Female
Male

35 (60.3)
23 (39.7)

135 (60.0)
90 (40.0)

1.00a

age at surgery, years
Mean (sD)
Median (range)

61.4 (15.6)
60.5 (30–90)

69.1 (13.5)
70.0 (27–93)

,0.001b

0.001c

Cataract subtype, n (%)
Cortical
Posterior subcapsular
nuclear
Mixed
Dense

(n=58)
1 (1.7)
18 (31.0)
16 (27.6)
17 (29.3)
6 (10.3)

(n=217)
12 (5.5)
14 (6.5)
89 (41.0)
92 (42.4)
10 (4.6)

0.31a

,0.001a

0.07a

0.10a

0.11a

Note: aFisher’s exact test; bstudent’s t-test; cMann–Whitney U test.
Abbreviation: sD, standard deviation.
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the uveitis group and 70.0 (range, 27–93 years) for controls 

(P=0.001). Majority of the patients, about 60%, were females 

in both groups. The most common uveitic etiologies were 

idiopathic anterior uveitis (n=16, 27.6%) and Fuchs’ hetero-

chromic uveitis (n=12, 20.7%). Table 2 shows the diagnosis 

of uveitis, anatomical localization and associated rheumatic 

disease. The type of cataract differed significantly between 

uveitic and non-uveitic groups, with posterior subcapsular 

cataract being more common in the former group: 31.0% 

compared to 6.5%, respectively (P,0.0001). Preoperative 

ocular comorbidity was more common in the uveitic group, 

both with regard to CME and glaucoma/intraocular hyper-

tension. Preoperative posterior synechiae were present in 

22 (37.9%) of the eyes with uveitis, with one of these eyes 

showing iris bombé. Preoperative ocular findings are shown 

in Tables 1 and 3.

Pre- and postoperative protocols
In this study, 25 (43%) patients with uveitis were preopera-

tively prescribed with oral corticosteroids with all but one 

receiving 30 mg prednisolone daily. Topical corticosteroids 

were prescribed preoperatively for 36 (62%) of the eyes 

(average 3.4 drops daily); topical NSAID was prescribed 

for 21 (36%) eyes (average 3.6 drops daily). All three cases 

with herpes-related uveitis underwent perioperative anti-

viral therapy. In the control group, one eye was prescribed 

with preoperative treatment with topical corticosteroids two 

to three times daily due to episcleritis, and 1 week preop-

eratively, one eye was prescribed with topical NSAID three 

times daily. In two uveitic eyes, 20 mg of betamethasone 

was administered subconjunctivally at the end of the surgi-

cal procedure. Postoperatively all patients received topical 

corticosteroids three to six times daily for at least 3 weeks. 

For 38 (66%) eyes with uveitis and 23 (8%) eyes in the 

control group, topical NSAID three or four times daily was 

prescribed. Oral corticosteroids, if prescribed preoperatively, 

were tapered during the 2–3-week period.

surgical management and complications
In eight uveitic eyes, synechialysis with ophthalmic visco-

surgical device was performed. Iris retractors were used in 

9 (15.5%) of the eyes with uveitis and in 12 (5.4%) of the 

control eyes (P=0.020) (Table 4). In 2 (3.3%) of the uveitic 

eyes and 40 (17.8%) of the control eyes, a capsular tension 

ring was inserted (P=0.004). Posterior capsular tear was seen 

in two eyes in the control group and in none of the uveitic 

eyes. Several types of IOLs were implanted, most of which 

were foldable hydrophobic acrylic lenses: Tecnis ZA9003 

Table 2 Uveitis etiology/associated rheumatic disease and 
anatomical location

Systemic and/or ocular diagnosis n (%)

Behçet’s disease
Fuchs’ heterochromic uveitis
herpes-related uveitis
hla-B27-related uveitis
idiopathic anterior uveitis
idiopathic vasculitis
Morbus Bechterew
Polymyalgia/temporalis arteritis
Possner schlossman
Psoriatic arthritis
sarcoidosis
sle
Toxoplasmosis
Ulcerous colitis
Wegener’s granulomatosis

1 (1.7)
12 (20.7)
3 (5.2)
2 (3.4)
16 (27.6)
1 (1.7)
6 (10.3)
1 (1.7)
1 (1.7)
2 (3.4)
7 (12.1)
1 (1.7)
2 (3.4)
1 (1.7)
2 (3.4)

Anatomical localizationa n (%)

anterior
intermediate
Posterior
Pan

56 (96.6)
2 (3.4)
4 (6.9)
0

Notes: aSome eyes had more than one type of uveitis localization; in one eye, uveitis 
was mainly posterior. The other eyes with posterior and intermediate uveitis also 
had anterior uveitis.
Abbreviations: sle, systemic lupus erythematosus; hla, human leukocyte antigen.

Table 3 Visual outcome, ocular comorbidity and complications 
at 4 weeks and 6 months after cataract surgery

Parameter Uveitis No uveitis P-value

BCVa, logMar, mean ± sD

Preoperatively
4 weeks
6 months

0.63±0.52
0.12±0.18
0.21±0.29

0.61±0.53
0.21±0.37
0.30±0.54

0.79c

0.10c

0.42c

BCVa, decimal, median 
(range)

Preoperatively
4 weeks
6 months

0.30 (0.00–0.80)
0.80 (0.16–1.30)
0.80 (0.04–1.30)

0.40 (0.00–1.30)
0.80 (0.00–1.30)
0.70 (0.00–1.30)

0.57b

0.08b

0.67b

BCVa, decimal, n (%)
Preoperatively
$0.5
4 weeks
$0.5
6 months
$0.5

19 (34.5)

48 (87.3)

25 (69.4)

81 (36.5)

180 (86.1)

27 (77.1)

0.88a

1.00a

0.59a

CMe, n (%)
Preoperatively
4 weeks
6 months

1 (1.7)
1 (1.8)
0

0
2 (1.0)
0

0.22a

0.53a

glaucoma treatment, n (%)
Preoperatively
4 weeks
6 months

7 (12.1)
10 (17.9)
7 (17.9)

20 (8.9)
20 (9.1)
10 (13.7)

0.46a

0.09a

0.59a

PCO, n (%) 11 (19.0) 28 (12.4) 0.20a

Note: aFisher’s exact test; bMann–Whitney U test; cstudent’s t-test for unpaired 
groups.
Abbreviations: BCVa, best corrected visual acuity; CMe, cystoid macular edema; 
PCO, posterior capsule opacification.
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(Abbott Medical Optics, CA, USA, n=12 with uveitis, n=43 

without uveitis) and Acrysof SN60AT/SN60WF/SA60AT/

MA60AC (Alcon, TX, USA, n=43 with uveitis, n=156 with-

out uveitis). Some patients received a hydrophilic acrylic 

lens: Akreos M160, Akreos Adapt AO (Bausch & Lomb, n=3 

with uveitis, n=15 without uveitis). Intracameral antibiotics 

were used in all patients; 1 mg of cefuroxim was used for all 

eyes except seven patients who received 1 mg vancomycin 

due to penicillin allergy.

Postoperative complications and visual 
outcome
Postoperative complications are described in Tables 3 and 5. 

Two eyes had increased intraocular pressure at 4 weeks’ 

follow-up which was later normalized with no need for 

pharmacological treatment. None of the patients in this study 

developed glaucoma/intraocular hypertension at 6 months’ 

follow-up. Posterior capsule opacification requiring Nd:YAG 

capsulotomy developed in 11 (19%) eyes with uveitis and in 

28 (12.4%) control eyes (P=0.204). Median follow-up time 

for patients with uveitis was 54.3 months (range, 0.2–108.9 

months) and 5.1 months (range, 0.2–104 months) for patients 

without uveitis. No significant difference in risk of PCO was 

observed between patients receiving hydrophobic versus 

hydrophilic IOLs (Table 5). Pre- and postoperative BCVA 

are shown in Table 3. In 24 eyes with uveitis and in 70 control 

eyes, BCVA was $1.0 decimal (#0 logMAR) at 4 weeks’ 

follow-up. Median change in visual acuity was -0.33 log-

MAR (range, -3.00 to -0.9) in patients with uveitis and -0.30 

(range, -3.00 to 2.70) in control eyes at 4 weeks’ follow-up 

and -0.33 logMAR (range, -2.90 to 0.25) and -0.21 

(range, -2.00 to 1.30) at 6 months’ follow-up. In one eye in 

the uveitis group, previously treated with radiation due to a 

choroidal melanoma, BCVA did not improve after surgery. 

In three other eyes, BCVA was poor with decimal values 

of 0.16, 0.25 and 0.3. This could be explained by posterior 

segment abnormalities due to vasculitis, diabetic macular 

pathology, a paracentral chorioretinitis scar after toxoplas-

mosis and previous surgery for retinal detachment (scleral 

buckle). In 21 eyes in the control group, BCVA at 4 weeks’ 

follow-up was 0.3 decimal (0.52 logMAR) or worse. This 

poor outcome could be explained by coexisting diabetic 

retinopathy (n=2), maculopathy (n=7), intraocular hyperten-

sion/glaucoma (n=2), amblyopia (n=3) or prior surgery for 

retinal detachment (n=2). In the remaining eyes, BCVA was 

influenced by recent surgery for retinal detachment (n=1), 

PCO (n=1), CME/epiretinal membrane requiring surgery 

(n=1), reduced ability to communicate (stroke and progres-

sive myoclonic epilepsia) (n=2), a corneal erosion (n=1) and 

incomplete documentation (n=1).

Discussion
Cataract surgery in patients with uveitis is considered more 

challenging than surgery in patients with age-related cataract 

in general. Poor control of inflammation pre- and postop-

eratively increases the risk of complications. Abbouda et al 

showed that chronic postoperative inflammation and more 

than one relapse in 1 year was highly associated with macu-

lar edema.9 Other factors that may influence the outcome 

include etiology, anatomical localization, surgical approach 

and type of IOL.6 The importance of control of preoperative 

inflammation has been emphasized in several studies, and a 

good control of inflammation at least 3 months prior to the 

operation has been recommended.3–5,10,11 Table 6 summarizes 

previous reports on this topic.

Uveitis is a risk factor in the development of cataract; in 

this retrospective study, patients with uveitis were found to be 

significantly younger at surgery than patients without uveitis 

(P,0.001), which is in accordance with other reports.12 

In addition, we found that the most common etiologies 

were Fuchs’ heterochromic uveitis and idiopathic anterior 

uveitis. A similar distribution has been shown in previous 

studies.11,13

Table 4 Intraoperative difficulties and complications

Parameter Uveitis No uveitis P-value

Intraoperative difficulties, n (%)
Mechanical pupil dilation
Capsular dye
hooks in rhexis
Capsular tension ring
Totalb

9 (15.5)
1 (1.7)
0
2 (3.3)
12 (20.7)

12 (5.4)
10 (4.4)
1 (0.4)
40 (17.8)
54 (24)

0.02a

0.47a

1.00a

0.004a

0.73a

intraoperative complications, n (%)
Posterior capsular tear 0 2 (0.9) 1.00a

Notes: aFisher’s exact test; bincluding mechanical pupil dilation, use of capsular dye, 
iris hooks in rhexis or capsular tension ring.

Table 5 hydrophobic and hydrophilic intraocular lenses and 
PCO in patients with and without uveitis

IOL-type, n (%) Uveitis No uveitis P-value

hydrophobic
hydrophilic

55 (94.8)
3 (5.2)

199 (91.7)
18 (8.3)

0.58a

–

PCO, n (%) Hydrophobic Hydrophilic

Yes
no

37 (14.6)
217 (85.4)

2 (9.5)
19 (90.5)

0.75a

–

Notes: Median follow-up time for patients with uveitis was 54.3 months (range, 
0.2–108.9 months) and for patients without uveitis was 5.1 months (range, 0.2–104 
months). aFisher’s exact test.
Abbreviations: IOL, intraocular lens; PCO, posterior capsule opacification.
.
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According to the data, preoperative glaucoma was seen 

in 20 (8.9%) control eyes and in 7 (12.1%) uveitic eyes. 

The incidence of uveitic glaucoma varies and has been 

described to occur in the range of 4%–19%, which agrees 

with the results of this study. However, the risk of developing 

glaucoma is dependent on factors such as uveitic etiology 

and duration, and in some uveitic groups, the incidence of 

glaucoma has been reported close to 100%.14,15 Few patients 

with uveitis had a history of CME compared to previous 

studies.1,16 As expected, posterior synechiae was only seen 

in eyes with uveitis, resulting in more frequent need of intra-

operative mechanical pupil dilation. However, we did not 

find a significant difference in intraoperative complications 

between the two groups.

Postoperative glaucoma in eyes without previous intraoc-

ular hypertension or glaucoma developed in a few more 

eyes in the uveitis group; four eyes (7.1%) with uveitis and 

one eye (0.5%) without uveitis. Other studies have shown 

similar occurrence of postoperative intraocular hypertension 

or glaucoma in patients with uveitis, 4.6%,17 5.9%18 and 

8.4%.7 However, as previously noted, none of the patients 

in this study developed glaucoma/intraocular hypertension 

that required treatment at 6 months’ follow-up. Thus, our 

study indicates that a thorough monitoring of IOP especially 

in the close postoperative period is important in patients 

with uveitis.

In contrast to previous studies, there were few cases 

of postoperative development of CME: 1 (1.8%) eye with 

uveitis and 2 (1.0%) eyes without uveitis.12 This might 

reflect the etiology of uveitis, with few eyes showing CME 

prior to surgery and good preoperative control of inflamma-

tion. However, since optical coherence tomography is not 

performed postoperatively as a routine in our clinic, this 

condition may have been underdiagnosed. Similar to previous 

studies,18,19 in this study, PCO was found to be the most com-

mon postoperative complication, as seen in 11 (19.0%) eyes 

with uveitis and 28 (12.4%) eyes without uveitis. Although 

this difference was not significant, probably due to the rela-

tively small uveitic cohort, the higher incidence of PCO in 

the uveitis group is well in line with other studies, reporting 

a higher risk of PCO in patients with uveitis.17

Visual acuity improved in both groups after surgery, 

with postoperative BCVA $0.5 decimal (0.3 logMAR) in 

48 (87.3%) eyes in the uveitis group and in 180 (86.1%) eyes 

in the control group. Possible explanations for the good visual 

outcome is that many of the patients with uveitis in this study 

showed predominantly anterior uveitis without complications 

in posterior segment and that inflammation was optimally T
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controlled preoperatively. In three cases in the uveitis group 

with poor postoperative BCVA, two of the eyes had abnor-

malities in the posterior segment related to uveitis.

There are some limitations of this study. First, is the 

retrospective design resulting in sparse information in some 

cases. Second, some patients had a short follow-up period 

which may have resulted in underestimation of postoperative 

complications. However, we believe that if complications 

affecting vision had occurred in these patients, they would 

most likely have consulted their ophthalmologist. Third, all 

patients with uveitis undergoing cataract surgery during the 

study period were included. This is both a strength and a 

limitation; only a small number of patients with uveitic expe-

rienced complications, which may be why this study could 

not demonstrate any major differences in complications for 

patients with uveitis versus patients without uveitis. Finally, 

most of the patients with uveitis had anterior idiopathic 

uveitis and Fuchs’ heterochromic uveitis, something that may 

have resulted in a low complication rate and good outcome. 

However, we believe that this study gives a representative 

picture of the patients with uveitis subjected to cataract sur-

gery at a fairly big tertiary referral center.

Conclusion
This study demonstrates that despite a higher rate of pre-

operative ocular comorbidity in uveitic eyes, the outcome 

and rate of complication rate after phacoemulsification 

with primary IOL implantation are similar in patients with 

or without uveitis. This in turn demonstrates that modern 

cataract surgery is beneficial and safe in patients with uveitis 

when employing a meticulous pre- and postoperative anti-

inflammatory regime. This study also shows that poor visual 

outcome is primarily related to complications in posterior 

segment such as vasculitis, diabetic macular pathology, 

toxoplasmosis and previous retinal detachment.
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