
RESEARCH ARTICLE Open Access

Phacoemulsification in patients with uveitis:
long-term outcomes
Serdar Ozates1*, Nilufer Berker2, Pinar Cakar Ozdal2 and Yasemin Ozdamar Erol2

Abstract

Background: To assess the long-term outcomes of phacoemulsification and intraocular lens (IOL) implantation in
eyes with uveitis.

Methods: One hundred and five eyes of 81 patients, who underwent phacoemulsification and IOL implantation
between January 2009 and July 2016, were included in this study. The demographic data, preoperative clinical
findings, postoperative outcomes, and intraoperative and postoperative complications were recorded. All collected
data and risk factors with regard to visual prognosis were analyzed with the help of the Statistical Package for the
Social Sciences version 20.0 software program (IBM Corp., Armonk, NY, USA).

Results: During follow-up (mean: 35.2 ± 22.2 months), corrected distance visual acuity (CDVA) improved in 87.7% of
all eyes and reached a level of 0.3 LogMAR or greater in 61.3% of eyes. Postoperative complications included posterior
capsule opacification (50.9%), posterior synechiae (21.7%), cystoid macular edema (16%), epiretinal membrane (13.2%),
glaucoma (11.3%), increased intraocular pressure (8.5%), and severe inflammation (6.6%). Uveitis recurred in 55.7% of all
eyes. The risk for the development of cystoid macular edema was found to be associated with recurrence in the early
postoperative period. Low visual acuity risk was 11.1-fold higher with macular scarring (p = 0.001) and 14-fold higher
with optic atrophy (p < 0.001), respectively.

Conclusions: With appropriate management during the pre- and postoperative periods, phacoemulsification and IOL
implantation surgery can be safe and effective in eyes with uveitis. However, great caution must be taken to prevent
complications both before and after the surgery.
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Background
Uveitis is a common eye disorder and causes anatomic
and functional damage and complications in anterior
and posterior segment structures due to underlying in-
flammatory processes [1, 2]. Therefore, the prevention
and treatment of this structural damage become crucial.
One of the most frequent complications that occur in
patients with uveitis is cataract formation. Cataract may
arise due to the inflammation itself or as a result of cor-
ticosteroid treatments [3].

Successful cataract management has been reported in
several previous studies that have documented favorable
anatomical and functional success rates with phacoemul-
sification and intraocular lens (IOL) implantation [4–7].
However, cataract surgery in eyes with uveitis poses a
number of intraoperative and postoperative challenges,
such as miotic pupil, synechiae, anterior segment bleed-
ing, iris atrophy, excessive inflammation, high intraocu-
lar pressure (IOP), and cystoid macular edema (CME)
[5, 8, 9]. The complication rate after phacoemulsification
and IOL implantation can be reduced in the short term
by careful preoperative medication, competent surgery,
and close postoperative follow-up. However, the long-
term effects of this surgical procedure may vary under
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different circumstances. Long term outcomes of phacoe-
mulsification and IOL implantation in eyes with uveitis
have shown great variations in previously reported stud-
ies, with variations arising due to differences in etiologic
factors, phacoemulsification systems, surgical experience,
and IOL type [10].
Cataract surgery may lead to serious complications in

eyes with chronic inflammation [9, 11]. Previous studies
have reported that eyes with uveitis often have unfavor-
able surgical results due to low tolerance to surgery and
IOL implantation; however, the success rates of surgery
have increased today as a result of recent developments
in surgical techniques and IOL materials [12, 13].
The aim of this study is to investigate the long-term

outcomes of cataract surgery and the visual outcomes,
complications, and contributing factors in patients with
uveitis.

Methods
This retrospective study was conducted at Ulucanlar Eye
Training and Research Hospital, Ankara, Turkey, in ac-
cordance with the ethical standards of the Declaration of
Helsinki. The study protocol was approved by the insti-
tutional review board of Ankara Numune Training and
Research Hospital.
Patients who met the eligibility criteria and who

underwent phacoemulsification and IOL implantation
between January 2009 and July 2016 were included in
the study. Exclusion criteria included a history of previ-
ous ocular surgery, and the development of new ocular
disease without an association with uveitis. Patients with
systemic disease–associated uveitis, such as Behçet dis-
ease and seronegative spondyloarthropathy, were in-
cluded in the study; however, patients with systemic
diseases that may have ocular effects other than uveitis,
such as diabetes mellitus, were excluded from the study.
Patients with active uveitis or a remission period of less
than 3 months were also excluded. Patients with sero-
negative spondyloarthropathy formed the rheumatic dis-
ease associated uveitis group.
In order to prevent the exacerbation of uveitis follow-

ing surgery, all patients other than those with presumed
herpetic uveitis and Fuchs uveitis syndrome (FUS) re-
ceived oral prophylactic corticosteroid 0.5 mg/kg/day for
2 weeks before the surgery [11]. Patients with presumed
herpetic uveitis received oral acyclovir 800mg/day for
1 month before the surgery, even if patients were in re-
mission [13, 14]. No changes were made in immunosup-
pressive treatment protocols of the patients. All
phacoemulsification and IOL implantation procedures
were performed by the same surgeon (N. B.). Iris re-
tractor were used in patients with poorly dilated pupil if
needed. After the surgery, all patients received topical
moxifloxacin 0.5% six times a day for 2 weeks and

dexamethasone 0.1% every hour for 1 week. Topical and
oral corticosteroid treatments were tapered according to
the patient’s postoperative inflammation level. Patients
with presumed herpetic uveitis received oral acyclovir
800 mg/day for 1 month after the surgery [13, 14]. Top-
ical ketorolac tromethamine 0.5% was administered to
patients with posterior capsule rupture or a previous his-
tory of CME. Patients with postoperative IOP values
over 21 mmHg received topical beta-blockers, alpha-2
agonists or carbonic anhydrase inhibitors based on the
clinical approach.
All patients underwent a complete ophthalmological

examination at every postsurgical control visit. Total re-
fractive error was measured with an auto refractometer
(Topcon KR-880 Auto Kerato-Refractometer, Topcon,
Japan). The corrected distance visual acuity (CDVA) was
determined using a Snellen chart and all CDVA data
were converted into logarithm minimal angle resolution
(logMAR) for statistical analysis. Anterior chamber reac-
tion was evaluated according to the Standardization of
Uveitis Nomenclature classification, and vitreous haze
was evaluated according to the Nussenblatt vitreous haze
classification [15, 16]. A vitreous haze grade of 2 or
higher that caused a decrease in CDVA was considered
as vitreous opacification. A postoperative inflammation
level of three or higher in the anterior chamber was con-
sidered to constitute severe postoperative inflammation.
Recurrence rate corresponds to number of recurrences
per year during the follow-up period. The CME was di-
agnosed based on fundus examination, fundus florescein
angiography, and optical coherence tomography.
Statistical analyses were performed using the Statistical

Package for the Social Sciences Statistics version 22.0 soft-
ware program (IBM Corp., Armonk, NY, USA). The Sha-
piro–Wilks W test was used to evaluate the normal
distribution of the data. The outcomes were reported as
mean value and standard deviation. The independent
samples t-test was used to determine differences in out-
comes such between two independent groups, while the
analysis of variance was used for comparisons of three or
more groups. Paired samples t-test was used to determine
differences in pre- and postoperative levels of outcomes
such as CDVA. Pearson’s correlation analysis performed
to reveal the relation between quantitative and continuous
variables. Chi-square test was used to determine differ-
ences in categorical variables between the groups. Relative
risk (RR) with 95% confidence interval (CI) was calculated
to reveal the risk factors. The statistically significant level
was assumed to be p < 0.05 for all tests. Bonferroni correc-
tion was used in multiple comparisons.

Results
The present study included 105 eyes of 81 patients.
Eight eyes of eight patients were lost to follow-up
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prematurely. Of these eight patients, etiologic cause was
FUS in five and idiopathic anterior uveitis in three, re-
spectively. Table 1 presents the demographic data and
characteristics of the patients and the distribution of
uveitis. No significant differences were found between
uveitis types in terms of age and gender (p = 0.373 and
p = 0.323, respectively). Table 2 shows the sub-group
analysis based on uveitis etiology.
During phacoemulsification, 71 eyes were implanted

with one-piece acrylic hydrophobic IOLs, 33 eyes were
implanted with one-piece acrylic hydrophilic IOLs, and
one eye was implanted with a three-piece acrylic hydro-
phobic IOL. One eye additionally was implanted with a
scleral fixated IOL after the cataract surgery.

Visual acuity
Figure 1 shows the preoperative and postoperative mean
CDVA values for different etiologic causes. The mean
postoperative CDVA value at all control visits was sig-
nificantly better than the mean preoperative CDVA
value (p < 0.001 for all). The mean postoperative CDVA
value after the first postoperative week was significantly
better than CDVA at postoperative the first day (p <
0.001 for all) and did not significantly change through-
out the follow-up (p > 0.05 for all). At the end of the
follow-up, CDVA gain was achieved in 80.2% of the eyes
and 61% of eyes reached a CDVA of 0.3 logMAR or bet-
ter. Additionally, the mean CDVA value was better in
eyes with FUS than in those with Behçet uveitis (BU)
during the whole follow-up period (p < 0.001) and better

in eyes with idiopathic uveitis than in those with BU
after the first month postoperatively (p < 0.001). The
mean CDVA value was significantly better in eyes with
anterior uveitis than in eyes with panuveitis during
follow-up (p < 0.001), whereas it was better than in eyes
with posterior uveitis after the first month postopera-
tively (p < 0.05). Statistical analysis in our study revealed
that the risk of low visual acuity after phacoemulsifica-
tion and IOL implantation was 11.1-fold higher in eyes
with macular scarring (95% CI: 1.9–63.5; p = 0.001) and
14-fold higher in eyes with optic atrophy (95% CI: 4.0–
48.5; p < 0.001), respectively.

Postoperative inflammation
No significant difference was noted between the etio-
logical causes in terms of the postoperative anterior
chamber reaction (p = 0.821). Of note, surgical manipu-
lations, such as releasing synechiae, anterior vitrectomy,
and the implantation of capsule tension ring, had no sta-
tistically significant effect on the anterior chamber reac-
tion (p > 0.05 for all); however, iris hook insertion
significantly induced the postoperative anterior chamber
reaction (p < 0.001). Release of synechia was performed
in 37 eyes and no significant relation was observed be-
tween the release of synechiae and postoperative inflam-
mation (p > 0.05). In eyes with FUS, significantly lower
anterior chamber reaction was present in those with
hypochromia versus without (p = 0.027). Although, sta-
tistically insignificant, hydrophobic acrylic IOLs were

Table 1 Characteristics of the patients, etiological causes and classification of uveitis

Population characteristics Value

Number of patients and eyes 81/105

Male / Female 45/36

Mean age (years) (Mean) 51.2 ± 15.2 (min:19, max:87)

Mean follow-up period (months) (Mean) 50.8 ± 40.0 (min:13, max:188)

Mean postoperative follow-up period (months) (Mean) 35.2 ± 22.2 (min:10, max:120)

Mean preoperative remission period (months) (Mean) 13.3 ± 8.6 (min:4, max:59)

Etiology

Fuchs uveitis syndrome (eyes) 26 (24.8%)

Behçet uveitis (eyes) 26 (24.8%)

Presumed herpetic uveitis (eyes) 12 (11.4%)

Idiopathic uveitis (eyes) 34 (32.4%)

Rheumatic disease associated uveitis (eyes) 7 (6.6%)

Anatomic classification

Anterior uveitis (eyes) 62 (59%)

Intermediate uveitis (eyes) 7 (6.7%)

Posterior uveitis (eyes) 9 (8.7%)

Panuveitis (eyes) 27 (25.7%)

Ozates et al. BMC Ophthalmology          (2020) 20:109 Page 3 of 8



well-tolerated and induced less postoperative inflamma-
tion in comparison with hydrophilic IOLs (p = 0.164).

Recurrence
The mean preoperative recurrence rate was 3.0 ± 2.3 per
eye and the mean preoperative remission period was
13.3 ± 8.65 months. The mean postoperative recurrence
rate was 1.2 ± 1.9 per eye and the mean period until the
first postoperative recurrence was 6.1 ± 4.9 months. The
mean postoperative recurrence risk was 2.3-fold higher
in eyes with a preoperative remission period of less than
1 year (RR: 2.31, 95% CI: 1.04–5.04; p = 0.03).

Posterior capsule Opacification
In this study, 50.9% of all eyes developed posterior cap-
sule opacification (PCO) during follow-up. The mean
period between cataract surgery and the development of
PCO was 14.9 ± 17.2 months. The development of PCO
was significantly more frequent in eyes with FUS, BU,
and rheumatological uveitis as compared with in eyes
with presumed herpetic uveitis (p = 0.007, p < 0.001, and
p = 0.013, respectively). No significant difference was ob-
served between granulomatous and nongranulomatous
uveitis types with respect to PCO development (p =
0.343). The development of PCO was significantly less
frequent in eyes implanted with one-piece hydrophobic
acrylic IOLs than in those with one-piece hydrophilic
acrylic IOLs (p = 0.013). No statistically significant rela-
tion was found between the development of PCO and
the preoperative recurrence number, mean remission
period, presence of posterior synechiae, or postoperative
anterior chamber reaction (p > 0.05 for each). A moder-
ate and positive correlation was found between the
period until the first postoperative recurrence and the
period until PCO development (r = 0.480, p = 0.002). The
eyes with earlier recurrence showed earlier and more
pronounced PCO development versus postoperatively
quiescent eyes.

Cystoid macular edema
The mean period until the development of CME was
7.0 ± 3.8 months. CME developed more frequently in
eyes with BU than in those with other etiologies (p <
0.05 for each). The number of recurrences was signifi-
cantly higher in eyes with CME than without (p < 0.001).
A strong and positive correlation was found between the
postoperative period until the development of CME and
the period until the first postoperative recurrence. Eyes
with earlier postoperative recurrence showed earlier
CME development as compared with postoperatively
quiescent eyes (r = 0.827, p < 0.001). Eyes with a pre-
operative CME history developed significantly more
CME after phacoemulsification (p < 0.001). In these eyes,
the risk for CME development after phacoemulsification
was 6.7-fold higher than in those with no preoperative
CME history (RR: 6.7, 95% CI: 3.5–12.7).

Intraocular pressure and Glaucoma
In total, 12 eyes developed glaucoma during follow-up,
and two underwent trabeculectomy due to medically un-
controlled increase in IOP. The etiologic causes were
FUS in two patients that underwent trabeculectomy. No
significant relation was observed between glaucoma and
the etiologic causes (p > 0.05 for each). There was a sta-
tistically significant higher risk of glaucoma development
in eyes with higher postoperative IOP values (p = 0.004).
Our study revealed that the glaucoma development risk

Table 2 Sub-group analysis based on uveitis etiology

P Value

FUS BU IU RDAU

Postoperative visual acuity (at 12th month)

PHU 0.259 0.436 0.263 0.952

FUS < 0.001a 0.123 0.785

BU 0.015a 0.852

IU 0.403

Postoperative inflammation

PHU 0.738 0.293 0.738 0.492

FUS 0.025a 0.380 0.297

BU 0.128 0.308

IU 0.605

Recurrence

PHU 0.738 0.293 0.738 0.492

FUS 0.016a 0.380 0.297

BU 0.128 0.308

IU 0.605

Posterior Capsule Opacification

PHU 0.071 0.004a 0.723 0.102

FUS 0.269 0.198 0.521

BU 0.144 0.939

IU 0.141

Cystoid Macular Edema

PHU 0.999 0.011a 0.344 0.105

FUS < 0.001a 0.222 0.699

BU 0.015a 0.383

IU 0.274

Glaucoma

PHU 0.251 0.818 0.144 0.285

FUS 0.830 0.731 0.132

BU 0.286 0.084

IU 0.184

PHU presumed herpetic uveitis, FUS Fuchs uveitis syndrome, BU Behçet
uveitis, IU Idiopathic uveitis, RDAU rheumatic disease associated uveitis,
a Statistically significant
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was 5.4-fold higher in eyes with postoperative high IOP
that required medical antiglaucomatous treatment (RR:
5.4, 95% CI: 2.1–13.8).

Discussion
Visual acuity
Various outcomes have been reported in previous re-
ports regarding CDVA after phacoemulsification and
IOL implantation in patients with uveitis [4, 9, 17]. Kos-
ker et al. reported a CDVA value of 0.3 logMAR or bet-
ter in 94.5% of eyes at the end of a follow-up period of
6 months [17]. Estafanous et al. noted that CDVA in-
creased in 95% of eyes at the end of a follow-up period
of 20 months, and that CME, glaucoma, and optic atro-
phy were the main reasons for low CDVA [9]. In our
study, CDVA improved one line or more in 87.7% of
eyes at the first month postoperatively. At the end of
our follow-up period of a mean of 35.2 ± 22.2 months,
the CDVA value was 0.3 logMAR or better in 61.3% of
the eyes. Our results also revealed that the low visual
acuity risk after phacoemulsification and IOL implant-
ation was 11.1-fold higher in eyes with macular scarring
and 14-fold higher in eyes with optic atrophy. Similarly,
Elgohary et al. and Ram et al. reported macular scarring
and optic atrophy as independent risk factors for low
visual acuity after phacoemulsification [4, 18]. ERM and
CME were also recognized as factors associated with a

poor prognosis regarding postoperative visual acuity
[19]. The lower CDVA outcomes in our study were con-
sidered to be associated with the longer follow-up period
as compared with similar reports as well as the referral
pattern of our specialized eye hospital, and high fre-
quency of BU causing irreversible retinal damage.

Postoperative inflammation
Despite intensive preoperative prophylaxis, severe postop-
erative inflammation that required additional treatment
was observed in 6.6% of all eyes in our study. In the litera-
ture, severe postoperative inflammation was reported at
rates of 3.7 to 10.9% in several studies [7, 9, 17, 20]. Our
investigation revealed that postoperative inflammation
was higher in eyes in which iris retractors had been used.
Consistent with our results, Abbouda et al. suggested that
the use of iris retractors induced postoperative inflamma-
tion [7]. Belovay et al. also noted that excessive surgical
manipulations and structural damage could trigger severe
postoperative inflammation [21]. However, no significant
relation was found between the release of synechiae and
postoperative inflammation in our study. The level of
postoperative anterior chamber inflammation was signifi-
cantly lower in hypochromic eyes of FUS patients. This
lower inflammation level may be a consequence of de-
creased release of proinflammatory cytokines due to iris
atrophy. Fang et al. reported a higher postoperative

Fig. 1 The preoperative and postoperative mean visual acuity values
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inflammation level in eyes with recurrent uveitis [22]. We
did not observe this relationship between etiological
causes and postoperative inflammation levels. Hydrophilic
IOLs were suggested to be more biocompatible and to
cause less postoperative inflammation, but we found no
significant relationship between the implanted IOL type
and the postoperative inflammation level [23].

Recurrence
Liu et al. reported a recurrence rate of 40.3% in their
study of 226 eyes at the end of their 16-month follow-up
[5]. Estafanous et al. reported a mean 19-month remis-
sion before surgery and a recurrence rate of 41% at the
end of their 20-month follow-up [9]. In our study, at
least one recurrence was observed in 55.7% of all eyes,
which was a higher rate than was reported in previous
studies. Therefore, the high recurrence rate seen in our
study may be associated with high incidences of some
etiological causes, such as BU and presumed herpetic
uveitis, which are known to recur frequently. Consistent
with our proposal, Kawaguchi et al. emphasized the rela-
tion between uveitis etiology and recurrence rate [24]. In
addition, Matsuo et al. noted higher recurrence rates in
eyes with a preoperative remission period of less than
1 year [25]. Our findings showed that the postoperative
recurrence risk was 2.3-fold higher in eyes that had a
preoperative remission period of less than 1 year. As em-
phasized in previous studies, the remission period had a
great impact on postoperative recurrence; however, no
consensus exists to date regarding the preoperative re-
mission period [26–28].

Posterior capsule Opacification
Kosker et al. reported PCO development in 12.7% of all
eyes during a six-month follow-up [17]. Estafanous et al.
announced a rate of PCO development of 62% and
noted that PCO occurred more frequently with longer
follow-up [9]. The high degree of PCO development in
our study may be the result of longer follow-up, since
we recorded that PCO development was positively corre-
lated with the duration of the follow-up period. Kosker
et al. suggested that there was a higher risk of PCO de-
velopment in eyes with postoperative anterior chamber
reaction [17]. However, no such relation was observed in
our study. We found that eyes with earlier recurrence
showed earlier PCO development and that eyes with a
higher number of recurrences were more prone to devel-
oping PCO. Chronic inflammation plays a part in PCO
development, and cataract surgery triggers inflammatory
mediators that have been shown to promote lens epithe-
lial cell proliferation and migration [29]. In addition to
surgical stress, underlying chronic uveitis as well can
cause elevated inflammatory mediator levels that pro-
mote PCO development in the long-term [30]. PCO

development also shows a dependence on the type of
implanted IOL [6, 7]. Alio et al. and Abela-Formanek
et al. emphasized that PCO development was signifi-
cantly more frequent in eyes implanted with hydrophilic
IOLs [6, 23]. In our study, the PCO development risk
was 2.8-fold higher in eyes implanted with hydrophilic
IOLs than in those that received hydrophobic IOLs. The
lower PCO rate in eyes with hydrophobic IOLs may be
related to a tight capsule and IOL opposition that pre-
vent lens epithelial cell migration between the lens and
IOL [31].

Cystoid macular edema
In our study, 16% of all eyes developed CME during
follow-up. Our results showed that the eyes with earlier
postoperative recurrence showed earlier CME develop-
ment. Consistent with our results, Liu et al. and Estafa-
nous et al. found that CME occurred more commonly in
eyes with more recurrence during 16-month and 20-
month follow-up periods, respectively [5, 9]. Elgohary
et al. noted that the risk of CME development was
higher in eyes that demonstrated recurrence in the first
3 months after surgery [18]. Agrawal et al. shared that a
preoperative history of CME increased the risk of devel-
opment of postoperative CME [13]. Consistently with
their findings, our investigation revealed that the risk of
CME development after phacoemulsification was 6.7-
fold higher in eyes with a history of previous CME than
in those with no CME history, and this higher risk may
be the consequence of the additive effect of surgical
stress and the ongoing uveitic process. This is because
the underlying uveitic process and surgical stress trigger
the secretion of inflammatory mediators and damage the
integrity of the blood–retina barrier and pump function
of the retinal pigment epithelium, causing fluid accumu-
lation [32]. CME has great negative impact on visual
acuity, if it left untreated [33]. Management of postoper-
ative and uveitic CME rely on the anti-inflammatory
agents such as non-steroid anti-inflammatory drugs and
corticosteroids; furthermore, immunomodulatory drugs
may be required [33, 34]. In the present study, we used
topical non-steroid anti-inflammatory drugs and topical
corticosteroids in combination for the initial treatment
of CME. In the case of refractory CME, we used periocu-
lar or intravitreal corticosteroids as alternative therapy.

Intraocular pressure and Glaucoma
In our study, 8.5% of all eyes required additional antiglau-
comatous treatment due to the elevated IOP after phacoe-
mulsification. Previously reported postoperative elevated
IOP rates vary between 4.6 and 28.9% [4, 7, 20, 24]. IOP
control may be difficult to maintain in eyes with uveitis
after phacoemulsification [5, 7, 35]. Postoperatively in-
creased IOP may be related to release of inflammatory
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mediators, residual viscoelastic device, pigment dispersion,
and retained lens material [36]. Beside surgical factors, on-
going inflammatory processes and corticosteroid treat-
ment may also occlude drainage ways and increase IOP in
patients with uveitis [37, 38]. Our study revealed that post-
operative glaucoma development was directly correlated
with postoperative high IOP values. Eyes with a higher
postoperative IOP were found to be 5.4-fold more prone
to developing glaucoma.
In literature, it has been reported that the risk of vision

loss was higher in pseudophakic uveitic eyes compared
to phakic uveitic eyes [39]. However, it should be also
considered that higher vision loss risk in pseudophakic
uveitic eyes may be attributed to the likelihood of cata-
ract development in patients with more severe course of
uveitis with frequent complications [39]. In a meta-
analysis, it was suggested that majority of uveitic cataract
cases reach normal or near-normal visual acuity after
cataract surgery but not as frequent as non-uveitic ager
related cataract cases [10]. Several studies have also
noted that eyes with well-controlled uveitis had favor-
able outcomes [3, 5, 13, 40].
The main limitation of our study was that it was con-

ducted at a tertiary referral specialized eye center, so our
study population did not represent the normal popula-
tion and includes patients with refractory uveitis. This
might have caused bias in our results. In addition, some
of cases with a favorable postoperative course and good
prognosis were lost to follow-up prematurely and this
could have inadvertently distorted our results. Also, we
could not evaluate grade of cataract, which may affect
long-term outcomes.

Conclusion
Our study showed that phacoemulsification and IOL im-
plantation in patients with uveitis yield desirable visual
outcomes and revealed the risk factors associated with low
visual acuity in long-term follow-up. Low CDVA out-
comes were associated with complications of uveitis itself
rather than with cataract surgery and its complications.

Abbreviations
BU: Behçet uveitis; CDVA: Corrected distance visual acuity; CI: Confidence
interval; CME: Cystoid macular edema; FUS: Fuchs uveitis syndrome;
IOL: Intraocular pressure; IOL: Intraocular lens; PCO: Posterior capsule
opacification; RR: Relative risk

Acknowledgements
None.

Authors’ contributions
SO designed the study, analyzed the data, and drafted and revised the
paper. NB designed the data collection tools, monitored data collection and
revised the draft paper. PCO designed the study and drafted the paper. YOE
monitored data collection, wrote statistical analysis plan and revised the
draft paper. All authors have read and approved the manuscript in its current
state.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
The study protocol was approved by the institutional board of the Ankara
Numune Training and Research Hospital ethics committee. All procedures
performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards. All participants provided written informed consent before
participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Ophthalmology, Kars Harakani State Hospital, Yenişehir
Mahallesi, İsmail Aytemiz Blv. No:55, 36200 Merkez, Kars, Turkey. 2Department
of Ophthalmology, Ulucanlar Eye Training and Research Hospital, Ankara,
Turkey.

Received: 9 December 2019 Accepted: 6 March 2020

References
1. Yalçındağ FN, Özdal PC, Özyazgan Y, Batıoğlu F, Tugal-Tutkun I, Group BS.

Demographic and clinical characteristics of uveitis in Turkey: the first
national registry report. Ocul Immunol Inflamm. 2016;26(1):17–26.

2. Foster CS, Kothari S, Anesi SD, Vitale AT, Chu D, Metzinger JL, et al. The
ocular immunology and Uveitis Foundation preferred practice patterns of
uveitis management. Surv Ophthalmol. 2016;61(1):1–17.

3. Palsson S, Andersson Gronlund M, Skiljic D, Zetterberg M.
Phacoemulsification with primary implantation of an intraocular lens in
patients with uveitis. Clin Ophthalmol. 2017;11:1549–55.

4. Ram J, Gupta A, Kumar S, Kaushik S, Gupta N, Severia S. Phacoemulsification
with intraocular lens implantation in patients with uveitis. J Cataract Refract
Surg. 2010;36(8):1283–8.

5. Liu X, Zhao C, Xu T, Gao F, Wen X, Wang M, et al. Visual prognosis and
associated factors of phacoemulsification and intraocular Lens implantation
in different uveitis entities in Han Chinese. Ocul Immunol Inflamm. 2017;
25(3):349–55.

6. Alio JL, Chipont E, BenEzra D, Fakhry MA. International ocular inflammation
society SGoUCS. Comparative performance of intraocular lenses in eyes
with cataract and uveitis. J Cataract Refract Surg. 2002;28(12):2096–108.

7. Abbouda A, Tortorella P, Restivo L, Santoro E, De Marco F, La Cava M.
Follow-up study of over three years of patients with uveitis after cataract
phacoemulsification: outcomes and complications. Semin Ophthalmol. 2016;
31(6):532–41.

8. Tan J, Newman D, Klunker C, Watts S, Burton R. Phacoemulsification cataract
surgery: is routine review necessary on the first post-operative day? Eye.
2000;14(1):53.

9. Estafanous MF, Lowder CY, Meisler DM, Chauhan R. Phacoemulsification
cataract extraction and posterior chamber lens implantation in patients with
uveitis. Am J Ophthalmol. 2001;131(5):620–5.

10. Mehta S, Linton MM, Kempen JH. Outcomes of cataract surgery in patients
with uveitis: a systematic review and meta-analysis. Am J Ophthalmol. 2014;
158(4):676–92.

11. Van Gelder RN, Leveque TK. Cataract surgery in the setting of uveitis. Curr
Opin Ophthalmol. 2009;20(1):42–5.

12. Grajewski RS, Zurek-Imhoff B, Roesel M, Heinz C, Heiligenhaus A. Favourable
outcome after cataract surgery with IOL implantation in uveitis associated
with juvenile idiopathic arthritis. Acta Ophthalmol. 2012;90(7):657–62.

Ozates et al. BMC Ophthalmology          (2020) 20:109 Page 7 of 8



13. Agrawal R, Murthy S, Ganesh SK, Phaik CS, Sangwan V, Biswas J. Cataract
surgery in uveitis. Int J Inflam. 2012;2012:548453.

14. Miserocchi E, Modorati G, Galli L, Rama P. Efficacy of valacyclovir vs acyclovir
for the prevention of recurrent herpes simplex virus eye disease: a pilot
study. Am J Ophthalmol. 2007;144(4):547–51.

15. Group SoUNW. Standardization of uveitis nomenclature for reporting clinical data.
Results of the First International Workshop. Am J Ophthalmol. 2005;140(3):509–16.

16. Nussenblatt RB, Palestine AG, Chan C-C, Roberge F. Standardizatlon of
Vitreal inflammatory activity in intermediate and posterior uveitis.
Ophthalmology. 1985;92(4):467–71.

17. Kosker M, Sungur G, Celik T, Unlu N, Simsek S. Phacoemulsification with
intraocular lens implantation in patients with anterior uveitis. J Cataract
Refract Surg. 2013;39(7):1002–7.

18. Elgohary MA, McCluskey PJ, Towler HM, Okhravi N, Singh RP, Obikpo R,
et al. Outcome of phacoemulsification in patients with uveitis. Br J
Ophthalmol. 2007;91(7):916–21.

19. Yoeruek E, Deuter C, Gieselmann S, Saygili O, Spitzer MS, Tatar O, et al.
Long-term visual acuity and its predictors after cataract surgery in patients
with uveitis. Eur J Ophthalmol. 2010;20(4):694–701.

20. Yamane Cde L, Vianna RN, Cardoso GP, Deschenes J, Burnier MN Jr. Cataract
extraction using the phacoemulsification technique in patients with uveitis.
Arq Bras Oftalmol. 2007;70(4):683–8.

21. Belovay GW, Varma DK, Ahmed II. Cataract surgery in pseudoexfoliation
syndrome. Curr Opin Ophthalmol. 2010;21(1):25–34.

22. Fang W, Zhou H, Yang P, Huang X, Wang L, Kijlstra A. Longitudinal
quantification of aqueous flare and cells in Vogt-Koyanagi-Harada disease.
Br J Ophthalmol. 2008;92(2):182–5.

23. Abela-Formanek C, Amon M, Schauersberger J, Kruger A, Nepp J, Schild G.
Results of hydrophilic acrylic, hydrophobic acrylic, and silicone intraocular
lenses in uveitic eyes with cataract: comparison to a control group. J
Cataract Refract Surg. 2002;28(7):1141–52.

24. Kawaguchi T, Mochizuki M, Miyata K, Miyata N. Phacoemulsification cataract
extraction and intraocular lens implantation in patients with uveitis. J
Cataract Refract Surg. 2007;33(2):305–9.

25. Matsuo T, Takahashi M, Inoue Y, Egi K, Kuwata Y, Yamaoka A. Ocular attacks
after phacoemulsification and intraocular Lens implantation in patients with
Behçet disease. Ophthalmologica. 2001;215(3):179–82.

26. Li J, Heinz C, Zurek-Imhoff B, Heiligenhaus A. Intraoperative intraocular
triamcinolone injection prophylaxis for post-cataract surgery fibrin formation
in uveitis associated with juvenile idiopathic arthritis. J Cataract Refract Surg.
2006;32(9):1535–9.

27. Meacock WR, Spalton DJ, Bender L, Antcliff R, Heatley C, Stanford MR, et al.
Steroid prophylaxis in eyes with uveitis undergoing phacoemulsification. Br
J Ophthalmol. 2004;88(9):1122–4.

28. Barton K, Hall AJ, Rosen PH, Cooling RJ, Lightman S. Systemic steroid
prophylaxis for cataract surgery in patients with posterior uveitis. Ocul
Immunol Inflamm. 1994;2(4):207–16.

29. Lewis AC. Interleukin-6 in the pathogenesis of posterior capsule
opacification and the potential role for interleukin-6 inhibition in the future
of cataract surgery. Med Hypotheses. 2013;80(4):466–74.

30. Sijssens KM, Rijkers GT, Rothova A, Stilma JS, de Boer JH. Distinct cytokine
patterns in the aqueous humor of children, adolescents and adults with
uveitis. Ocul Immunol Inflamm. 2008;16(5):211–6.

31. Zhao Y, Yang K, Li J, Huang Y, Zhu S. Comparison of hydrophobic and hydrophilic
intraocular lens in preventing posterior capsule opacification after cataract surgery:
an updated meta-analysis. Medicine (Baltimore). 2017;96(44):8301.

32. Johnson MW. Etiology and treatment of macular edema. Am J Ophthalmol.
2009;147(1):11–21.

33. Cho H, Madu A. Etiology and treatment of the inflammatory causes of
cystoid macular edema. J Inflamm Res. 2009;2:37.

34. Moshirfar M, Somani AN, Motlagh MN, Ronquillo YC. Management of
cataract in the setting of uveitis: a review of the current literature. Curr Opin
Ophthalmol. 2020;31(1):3–9.

35. Suresh PS, Jones NP. Phacoemulsification with intraocular lens implantation
in patients with uveitis. Eye (Lond). 2001;15(Pt 5):621–8.

36. Kim JY, Jo MW, Brauner SC, Ferrufino-Ponce Z, Ali R, Cremers SL, et al.
Increased intraocular pressure on the first postoperative day following
resident-performed cataract surgery. Eye (Lond). 2011;25(7):929–36.

37. Takahashi T, Ohtani S, Miyata K, Miyata N, Shirato S, Mochizuki M. A clinical
evaluation of uveitis-associated secondary glaucoma. Jpn J Ophthalmol.
2002;46(5):556–62.

38. Bodh SA, Kumar V, Raina UK, Ghosh B, Thakar M. Inflammatory glaucoma.
Oman J Ophthalmol. 2011;4(1):3–9.

39. Sharief L, Lightman S, Baltinas J, Tomkins-Netzer O. Long-term effect of
cataract phacoemulsification on the inflammation control and clinical
outcome in uveitis patients. Clin Exp Ophthalmol. 2018;46(9):1048–54.

40. Belair ML, Kim SJ, Thorne JE, Dunn JP, Kedhar SR, Brown DM, et al.
Incidence of cystoid macular edema after cataract surgery in patients with
and without uveitis using optical coherence tomography. Am J
Ophthalmol. 2009;148(1):128–35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ozates et al. BMC Ophthalmology          (2020) 20:109 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Visual acuity
	Postoperative inflammation
	Recurrence
	Posterior capsule Opacification
	Cystoid macular edema
	Intraocular pressure and Glaucoma

	Discussion
	Visual acuity
	Postoperative inflammation
	Recurrence
	Posterior capsule Opacification
	Cystoid macular edema
	Intraocular pressure and Glaucoma

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

