
ORIGINAL RESEARCH

Timing of Quiescence and Uveitis Recurrences After
Cataract Surgery in Patients with a History of Uveitis

Austin Rohl . Jennifer L. Patnaik . D. Claire Miller . Anne M. Lynch .

Alan G. Palestine

Received: May 18, 2021 / Accepted: June 10, 2021 / Published online: June 23, 2021
� The Author(s) 2021

ABSTRACT

Introduction: In patients with a history of
uveitis, a 60–90-day period of quiescence prior
to cataract surgery has been historically recom-
mended. These recommendations were based
mostly on expert opinion. The purpose of this
study was to further examine and understand
uveitis quiescence timing and outcomes of eyes
that do have a recurrence of uveitis after catar-
act surgery.
Methods: Patients with a history of uveitis
undergoing cataract surgery at the University of
Colorado Sue-Anschutz Rodgers Eye Center
from 2014 to 2018 were studied. Main outcome
measures were best corrected visual acuity
(BCVA) at 6 months, intraocular pressure (IOP)
at 6 months, and recurrences of uveitis within
90 days of surgery. Timing of cataract surgery in
relation to preoperative uveitis quiescence was
recorded.

Results: A total of 149 eyes from 114 patients
were included. Uveitis recurrence was seen in 31
(20.8%) of the 149 eyes with a history of uveitis
undergoing phacoemulsification. The mean
logMAR change or improvement in vision was
0.429 in eyes with a recurrence of uveitis, and
0.318 in eyes without, a difference that was not
statistically significant (p = 0.292). Eyes with a
recurrence of uveitis displayed higher IOP at
6 months compared to eyes without a recur-
rence, at 16.1 versus 13.0 mmHg respectively
(p = 0.0009). Eyes that were quiescent for
30 days or less were more likely to have a uveitis
recurrence (OR 6.11, 95% CI 2.48–15.06,
p = 0.0001).
Conclusions: Our study shows that a quies-
cence period of at least 30 days is beneficial in
reducing uveitis recurrence after cataract sur-
gery. It is unclear what the long-term conse-
quences of a uveitis recurrence after cataract
surgery are, though it appears there may be
elevated IOP in patients with recurrences, and
thus patients with a history of uveitis should be
counseled carefully about this potential risk.
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Key Summary Points

Why carry out this study?

Eyes with uveitis often develop cataracts,
and there is an increased risk of the uveitis
recurring after cataract surgery.

To examine the outcomes of eyes that
have a recurrence of uveitis after cataract
surgery and the risk factors surrounding
those recurrences, with a focus on timing
of quiescence prior to surgery.

What was learned from the study?

Eyes with active inflammation or
inflammation within 30 days were at
significantly higher risk for uveitis
recurrence (OR 6.11, 95% CI 2.48–15.06,
p = 0.0001).

Eyes with uveitis recurrences had similar
visual acuity gains from cataract surgery as
those without recurrences, but intraocular
pressure at 6 months was higher in eyes
with a recurrence.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.14755308.

INTRODUCTION

One of the most common complications of
uveitis is cataract formation, whether due to
inflammation or the corticosteroid therapy that
uveitic eyes may receive. Cataract surgery in
uveitic eyes presents unique challenges. Sur-
geons may encounter poor dilation, posterior
synechiae, iris atrophy, anterior segment
bleeding, elevated intraocular pressure (IOP),
cystoid macular edema (CME), and

postoperative inflammation and uveitis recur-
rence [1]. Careful surgical planning and preop-
erative management is crucial to the success of
cataract surgery outcomes in these eyes.

Historically, experts have recommended
anywhere from a 60- to 90-day or more period
of uveitic quiescence prior to cataract surgery in
order to prevent surgically induced uveitis
recurrences [2]. However, these recommenda-
tions are mostly based on expert opinion, and
there are few studies specifically looking at
these timing recommendations and outcomes
of patients who do have uveitis recurrences.

The purpose of this retrospective study was
to examine a relatively large cohort of patients
with a history of uveitis who underwent catar-
act surgery, and attempt to identify risk factors,
characteristics, and outcomes of the eyes that
do have uveitis recurrences, with a specific focus
on timing of quiescence prior to surgery. Our
hope is that we can better understand the tim-
ing of cataract surgery in uveitic eyes and
counsel patients more confidently regarding
outcomes and risk of uveitis recurrence.

METHODS

A retrospective cohort study in patients with
uveitis was conducted using records from a
cataract outcomes registry developed by the
Department of Ophthalmology at the Univer-
sity of Colorado School of Medicine. The study
prospectively received approval from the Col-
orado Multiple Institutional Review Board
(COMIRB Protocol 18-0122), and all research
conformed to the tenets of the Declaration of
Helsinki. In a manner similar to our previous
publications [3], medical charts were reviewed,
and data were entered into Research Electronic
Data Capture (REDCap; Vanderbilt University,
Nashville, Tennessee) database, a secure, web-
based application. The registry includes patient
demographic information, medical history,
preoperative medication history, intraoperative
and postoperative complications, and preoper-
ative and postoperative eye examinations.

This study included patients with a docu-
mented history of uveitis who underwent
uncomplicated phacoemulsification cataract
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surgery with intraocular lens implantation,
with or without combined procedures (e.g., pars
plana vitrectomy, minimally invasive glaucoma
surgery, glaucoma drainage device insertion,
corneal surgery) between January 1, 2014, and
December 31, 2018, at the University of Color-
ado Sue-Anschutz Rodgers Eye Center. Patients
were followed for at least 6 months after sur-
gery. Exclusion criteria included eyes with a
history of uveitis only in the non-operative eye,
complicated cataract surgery (defined as poste-
rior capsular tear, vitreous loss, iris trauma,
retained lens material, and zonular dialysis),
and eyes with a history of episcleritis, scleritis,
or keratitis but without anterior uveitis or other
intraocular inflammation.

Cataract surgeries were performed using
phacoemulsification with clear corneal inci-
sions. Brand moxifloxacin was either injected
intracamerally at the end of surgery or placed
topically through a soaked collagen shield.
Following surgery, patients were prescribed a
topical postoperative eyedrop regimen consist-
ing of a fluoroquinolone antibiotic, nons-
teroidal anti-inflammatory drugs, and
corticosteroids. The antibiotic was typically
discontinued at the week 1 postoperative
appointment. Depending on surgeon prefer-
ence, the steroid was prescribed as either one
drop twice daily for 2 weeks (using diflupred-
nate 0.05%), or four times daily for 1 week,
followed by a weekly taper for 3 weeks (using
prednisolone acetate 1%). Pre- and periopera-
tive steroids for uveitis control were prescribed
at the discretion of the treating physician. In
eyes with known infectious viral uveitis etiolo-
gies, antiviral therapy was either maintained or
increased preoperatively at the discretion of the
treating physician.

Visual acuity and IOP were determined by a
trained, certified ophthalmic technician using a
Snellen chart at distance viewing and Gold-
mann applanation tonometry, respectively. The
presence and grading of the anterior chamber
cell was determined by the physician using the
SUN Working Group grading scheme for ante-
rior chamber (AC) cells [4]. Macular optical
coherence tomography imaging and CME
diagnosis was made at the discretion of the
treating physician. Uveitis activity status was

defined as quiet if there was less than 0.5? AC
cell or if the treating physician documented so
in cases of more posterior disease. Charts were
reviewed manually to determine when the most
recent flare of uveitis began and ended to ana-
lyze quiescence timing in relation to the date of
cataract surgery.

Recurrence of uveitis after cataract surgery
was defined as any anterior chamber cell, vit-
reous cell, or CME postoperatively within a
90-day period from the time of surgery neces-
sitating addition or escalation of steroid therapy
or immunosuppressive agents. This 90-day per-
iod was arbitrarily chosen, as we believe that
inflammation occurring only after 90 days
would be difficult to attribute to surgery. This
definition is similar to those used by Elgohary
et al. [5] and Sharief et al. [6]. With the excep-
tion of an eye requiring an urgent glaucoma
tube surgery and an eye that underwent
goniosynechiolysis at the time of a planned
vitreous biopsy, no other eyes underwent sur-
gery in the 90-day postoperative period.
Patients with no documented history of CME
prior to cataract surgery, who only had new
CME postoperatively without the presence of
persistent anterior chamber cell or vitreous cell
as well were not considered to have recurrent
uveitis and were considered to have pseu-
dophakic CME (Irvine–Gass syndrome).

Basic frequencies were used to describe cat-
egorical variables. Continuous variables were
described as means, standard deviations, and
medians. Comparisons of eye characteristics
were performed using logistic regressions with
general estimating equations (GENMOD; SAS,
Inc., Cary, North Carolina) to account for the
intrasubject correlation for patients who had
both eyes included in the analyses. Odds ratios
and 95% confidence intervals (CIs) were used
for measures of association. p values less than
0.05 were considered statistically significant.
Statistical analysis was performed using SAS
version 9.4 software (Cary, North Carolina).

RESULTS

There were 10,758 eyes in the Cataract Out-
come Registry between 2014 and 2018. A total
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of 288 eyes were categorized in the database as
having a history of uveitis. Almost half or 139
eyes were excluded using the criteria described.
A total of 149 eyes from 114 patients were

included in this study. The demographics of
patients and characteristics of the eyes are
summarized in Table 1. Uveitis diagnosis and
associations are provided in Supplemental
Table S1. A total of 44 eyes underwent com-
bined cataract surgery, 10 with vitrectomy, 31
with glaucoma surgery, and 3 with corneal
surgery.

Recurrences of uveitis and quiescence timing
for such eyes are shown in Table 2. The overall
incidence of recurrence of uveitis after cataract
surgery was 20.8% (31 out of 149 eyes). Eyes

Table 1 Characteristics of patients and eyes with a history
of uveitis prior to cataract surgery

n (%)

Patients 114

Age (years), mean (SD) 55.8 (16.1)

Gender

Male 40 (35.1%)

Female 74 (64.9%)

Race/ethnicity

White, non-Hispanic 72 (63.2%)

Hispanic 9 (7.9%)

African–American 24 (21.0%)

Asian/Native Hawaiian/PI 4 (3.5%)

Other 2 (1.8%)

Unknown 3 (2.6%)

Patient with 2 eyes included in study 35 (30.7%)

Eyes 149

Uveitis classification

Anterior 79 (53.0%)

Intermediate 29 (19.5%)

Panuveitis 25 (16.8%)

Posterior 15 (10.1%)

Unspecified 1 (0.7%)

Time since uveitis diagnosis, days

Mean (SD) 2777 (3955)

Median 1441

Range 15–19,816

Uveitis status at time of surgery

Active 18 (12.1%)

Inactive 131 (87.9%)

Table 2 Recurrence of uveitis after cataract surgery by
time quiescence

Recurrence of uveitis
n/N (%)

p value

Total 31/149 (20.8%) –

Days quiet

Active 8/18 (44.4%)

\ 14 days 4/7 (57.1%)

14–30 days 2/3 (66.7%)

30–60 days 1/11 (9.1%)

60–90 days 2/15 (13.3%)

90–180 days 4/21 (19.0%)

[ 180 days 10/74 (13.5%)

Days quiet

Active or\ 30 days 14/28 (50.0%)

C 30 days 17/121 (14.0%) 0.0004

Days quiet

Active or\ 60 days 15/39 (38.5%)

C 60 days 16/110 (14.6%) 0.004

Days quiet

Active or\ 90 days 17/54 (31.5%)

C 90 days 14/95 (14.7%) 0.021

Days quiet

Active or\ 180 days 21/75 (28.0%)

C 180 days 10/74 (13.5%) 0.038
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with active inflammation or inflammation
within 30 days were at significantly higher risk
for uveitis recurrence (OR 6.11, 95% CI
2.48–15.06, p = 0.0001). When comparing eyes
that were either actively inflamed or quiet for
less than 30 days to eyes quiet more or equal to
30 days, there was a statistically significant
higher rate of recurrence of uveitis in the for-
mer, with a rate of 50% versus 14% (p = 0.0004).
Differences were also significant with a 60-day
cutoff, 90-day cutoff, and 180-day cutoff. There
were high recurrence rates prior to 30 days of
quiescence, while the longer time period of
quiescence had similar lower recurrence rates.

Table 3 shows the characteristics of the
recurrent uveitis analyzed by quiescence, uveitis
classification, and treatment modality for the
recurrence. In total, 16 eyes with recurrence
were treated with just topical steroids, 9 with
sub-tenon’s Kenalog (STK) injection, and 6 with
Ozurdex � (dexamethasone intravitreal
implant, Allergan Inc, Irvine, CA) injection, one
of those receiving both Ozurdex and orally
administered prednisone.

Eyes with intermediate uveitis, patients on
one or two disease-modifying anti-rheumatic
drugs (DMARDs), eyes that underwent com-
bined cataract surgery, and eyes with a history
of more than one episode of uveitis all had
notably higher rates of uveitis recurrence,
though not statistically significantly, as noted

in Table 4. Only patients with a history of CME
prior to cataract surgery had a statistically sig-
nificant higher rate of recurrence of uveitis after
cataract surgery (p = 0.013). Of note, among the
31 eyes with recurrences, only two of those eyes
had a history of a single uveitis episode, all
others had more than one historic episode.

Eyes not given additional perioperative ster-
oids or only given additional steroid eye drops
tended to have a more distant uveitis flare, with
a median time since last episode of 474 days for
the group given no additional perioperative
steroids versus 49 days in the group that was
given systemic steroids and STK or intravitreal
steroids.

For eyes that experienced a recurrence of
uveitis, both preoperative and 6-month post-
operative best-corrected visual acuity (BCVA)
was worse than eyes that did not experience a
recurrence of uveitis, though this difference was
not significant. The mean logMAR change or
improvement in vision was 0.429 in those eyes
with a recurrence of uveitis, and 0.318 in eyes
without, a difference that was also not signifi-
cantly different (p = 0.292).

Preoperative mean IOP was similar between
eyes that had a recurrence of uveitis and eyes
without, 16.5 and 15.1 mmHg, respectively
(p = 0.302). IOP at 1–3 months post cataract
surgery was also similar between the two
groups, at 13.2 compared to 13.4 mmHg

Table 3 Uveitis recurrences by quiescence category, uveitis classification, and treatment modality of recurrences

Days quiet Anterior Intermediate Posterior Panuveitis Total number
of recurrences

Treated with
topical
steroids

Treated
with
STK

Treated
with
Ozurdex

Active 1 3 0 4 8 1 4 3

\ 14 days 1 1 1 1 4 3 1 0

14–30 days 0 2 0 0 2 2 0 0

30–60 days 0 0 0 1 1 0 1 0

60–90 days 1 0 0 1 2 1 0 1

90–180 days 1 1 1 1 4 2 1

[ 180 days 8 1 0 1 10 8 1 1
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Table 4 Rates of recurrence of uveitis by demographic and clinical characteristics

Recurrence of uveitis Did not have recurrence p value

Gender

Male 12/46 (26.1%) 34/46 (73.9%)

Female 19/103 (18.4%) 84/103 (81.6%) 0.308

Race/ethnicity

White 20/92 (21.7%) 72/92 (78.3%) Reference

Black 9/34 (26.5%) 25/34 (73.5%) 0.574

Other 2/23 (8.7%) 21/23 (91.3%) 0.181

Uveitis type

Anterior 13/79 (16.5%) 66/79 (83.5%) Reference

Intermediate 10/29 (34.5%) 19/29 (65.5%) 0.054

Panuveitis 6/25 (24.0%) 19/25 (76.0%) 0.396

Posterior 2/15 (13.3%) 13/15 (86.7%) 0.772

Unspecified 0/1 (0%) 1/1 (100%) –

Length of diagnosis of uveitis, median (range) 1355 (15–8365) 1502 (73–19,816) 0.480

DMARD

0 21/122 (17.2%) 101/122 (82.8%) Reference

1 7/20 (35.0%) 13/20 (65.0%) 0.075

2 3/7 (42.9%) 4/7 (57.1%) 0.099

Combined procedure

Yes 13/44 (29.6%) 31/44 (70.4%)

No 18/105 (17.1%) 87/105 (82.9%) 0.096

Previous CME

Yes 14/39 (35.9%) 25/39 (64.1%)

No 17/109 (15.6%) 92/109 (84.4%) 0.013

History of[ 1 episode uveitis

Yes 29/119 (24.4%) 90/119 (75.6%)

No 2/27 (7.4%) 25/27 (92.6%) 0.073

CDE, median (range) 2.97 (0–14.52) 3.45 (0–17.93) 0.780

Length of surgery (min)

Median (range) 21 (9–130) 16 (7–139) 0.318

Preoperative uveitis treatment plan

No perioperative steroids 5/58 (8.6%) 53/58 (91.4%) –

Only topical drops 5/14 (35.7%) 9/14 (64.3%) –
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(p = 0.693), but at 4–6 months eyes with a
recurrence of uveitis displayed higher IOP
compared to eyes without a recurrence, 16.1
versus 13.0 mmHg respectively, and this differ-
ence was statistically significant (p = 0.0009).

Of the 18 eyes deemed active at the time of
cataract surgery, three eyes underwent combi-
nation surgery due to the need for urgent
glaucoma valve surgery, two for angle closure

glaucoma, and two underwent combination
surgery due to need for a Retisert� (fluoci-
nolone acetonide intravitreal implant, Bausch
and Lomb, Rochester, NY) implant. Only one
patient with a recurrence of uveitis developed
significant IOP elevations requiring glaucoma
surgery within 90 days. One patient with a
recurrence of uveitis had a preoperative diag-
nosis of iris bombe and subsequently developed

Table 4 continued

Recurrence of uveitis Did not have recurrence p value

Systemic steroids (IV or oral) a 10/37 (27.0%) 27/37 (73.0%) –

STK or intravitreal steroidsa 4/17 (23.5%) 13/17 (76.5%) –

Systemic steroids AND STK or intravitreal steroidsa 7/23 (30.4%) 16/23 (69.6%) –

Preoperative IOP

n 31 116

Mean (SD) 16.5 (7.8) 15.1 (5.6)

Median (range) 15.0 (5–46) 14.0 (4–42) 0.302

IOP 1–3 months

n 30 107

Mean (SD) 13.2 (3.4) 13.4 (3.8) 0.693

Median (range) 12.5 (8–22) 13.0 (4–30)

IOP 4–6 months

n 30 104

Mean (SD) 16.1 (6.4) 13.0 (3.3) 0.0009

Median (range) 14.5 (6–33) 13.0 (5–22)

logMAR preoperative

Mean (SD) 0.796 (0.73) 0.555 (0.69)

Median (range) 0.398 (0–3) 0.301 (0–3) 0.113

logMAR 6 month follow-up

Mean (SD) 0.367 (0.39) 0.237 (0.44)

Median (range) 0.176 (- 0.125 to 1.398) 0.097 (-0.125–2.301) 0.144

logMAR change

Mean (SD) 0.429 (0.53) 0.318 (0.50)

Median (range) 0.301 0.176 0.292

a With or without additional topical steroids
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recurrent posterior synechiae within 3 months
after cataract surgery and required
goniosynechialysis at the time of a planned
vitreous biopsy for further diagnosis of their
disease process. No patients had recurrence of
herpetic eye disease (interstitial keratitis,
endotheliitis, etc.).

DISCUSSION

Expert consensus opinion has long held that
cataract surgery in patients with uveitis should
be delayed until the eye is quiet or free of
inflammation for at least 60–90 days in order to
prevent postoperative uveitis recurrence
[2, 7, 8]. Our findings confirm that eyes with
active inflammation or inflammation within
30 days were at significantly higher risk (esti-
mated to be sixfold greater odds) for postoper-
ative rebound inflammation. These quiescence
timing cutoffs become less clear at 60 days and
beyond in our study.

Few prior studies have looked at quiescence
timing in detail, in part due to most studies
excluding eyes if they were not quiescent for
90 days or more. A study by Takai et al. included
eyes that were active within 90 days, and con-
cluded that uveitis recurrence occurred more
often when uveitis was quiet for less than
3 months preoperatively, with a 43.1% recur-
rence rate, versus cases quiet for more than
3 months, a 20.7% recurrence rate [9] .Their
study did not specify the definition of a uveitis
recurrence, and they were not specific in the
timing of the aforementioned recurrences, as
they mentioned only a 13.4% recurrence rate
within the first 3 months postoperatively [9]. Ji
et al. examined 408 eyes with a history of
Vogt–Koyanagi–Harada disease and compared
those quiet at least 3 months and those with
quiescence for only 1–3 months and found no
difference in BCVA or postoperative complica-
tions including uveitis recurrence rate [10].
These findings may not be applicable to other
types of uveitis, however. Bélair et al. demon-
strated that eyes with uveitis undergoing catar-
act surgery with active inflammation within
3 months before surgery portended an increased

risk of CME when compared to eyes without
inflammation in that period [11]

Previous studies have established that catar-
act surgery in patients with uveitis is generally
safe and associated with good visual acuity
outcomes, with around 70% of patients
achieving 20/40 or better in a meta-analysis by
Mehta et al. [8]. We found in our study that
while both pre- and postoperative BCVA were
better in eyes without recurrences, these differ-
ences were not statistically significant, and that
the gain in BCVA was similar between eyes with
and eyes without uveitis recurrence. This is
similar to findings by Liu et al., which demon-
strated that 6-month visual acuity outcomes
were not compromised in the 91 eyes with
uveitis recurrences [12]. Similarly, Kawaguchi
et al. found no differences in visual acuity out-
comes at 6 months in 17 eyes with uveitis that
experienced a recurrence [13]. However,
Abbouda et al. found that eyes with what they
defined as having more than one ‘‘postoperative
relapse year’’ had a trend towards worse visual
acuity outcomes, though this difference was not
statistically significant [14]. Ozates et al. found
uveitis relapse rates actually decreased overall
postoperatively in a group of 105 eyes, though
not commenting or differentiating visual acuity
outcomes from those that did recur early versus
those that did not [15]. In addition, Reddy et al.
showed that among eyes without prior uveitis,
3-month postoperative visual acuity outcomes
were no different in eyes that had persistent
anterior uveitis after surgery versus those that
did not [3].

Our study shows that IOP at 4–6 months
post surgery in eyes with a uveitis recurrence
was higher than those without recurrence. No
previous studies have compared IOP outcomes
in eyes with uveitis recurrences versus eyes
without recurrences after cataract surgery. In
fact, few studies have looked at IOP outcomes in
eyes with uveitis undergoing cataract surgery.
Balta et al. found that 9 of 55 eyes with uveitis
that underwent cataract surgery had elevated
IOP [16]. Mora et al. studied 52 eyes, and
although average 2-week postoperative IOP was
elevated, IOP at final follow-up was not signifi-
cantly different than baseline [17]. Ram et al.
included 108 eyes, of which three developed
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postoperative glaucoma and optic atrophy with
final visual acuity of count fingers [18]. Reddy
et al. showed that eyes with persistent anterior
uveitis (PAU) after cataract surgery had a mean
IOP 1.1 mmHg higher than those eyes without
PAU [3]. We postulate that eyes that experience
uveitis recurrences endure higher IOP in that
period, either related to a steroid effect on IOP
[19] or an innate propensity for higher pressures
related to uveitis recurrence.

The principal limitation of this study is its
retrospective nature. Specifically, variability in
postoperative drop regimens, follow-up inter-
vals, uveitis treatment regimens, and diagnostic
testing for CME. The retrospective nature of this
study, however, did allow for a relatively larger
sample size, one which would be difficult to
obtain in a prospective study. In terms of visual
acuity outcomes, the conversion to logMAR
allowed for comparison by making the data
analyzable, but our study was likely underpow-
ered to detect small significant differences.
However, the fact that we could not detect a
difference provides a baseline for power calcu-
lations in future larger studies to attempt to
detect differences related to uveitis recurrences.
It is difficult to discern from our analysis whe-
ther eyes with frequent recurrences are inher-
ently more prone to uveitis recurrence, or if the
duration of quiescence is truly important to
preventing uveitis recurrences postoperatively.

CONCLUSION

Our study indicates that in eyes with a history
of uveitis, a preoperative period of quiescence of
at least 30 days is beneficial in preventing
postoperative uveitis recurrence after cataract
surgery. It is unclear what the consequences of a
uveitis recurrence are, as visual acuity gains in
our study were the same among eyes with
uveitis recurrences and eyes without, and final
visual acuity outcomes were not statistically
different between the groups. IOP is higher in
eyes that have a uveitis recurrence, though the
long-term impact of this is unknown and needs
further investigation. At least a 30-day period of
quiescence, influenced by other surgical con-
siderations, and counseling all patients on the

possibility of uveitis recurrence after cataract
surgery are reasonable.
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