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● PURPOSE: To measure the incidence of pars planitis in
a community-based population and to report clinical
features, complications, and visual prognosis.
● DESIGN: Population-based, retrospective, 20-year co-
hort study.
● METHODS: Multicenter study using the Rochester Ep-
idemiology Project medical records linkage system, which
allows analysis of almost all patients within Olmsted
County, Minnesota, with a given medical condition.
Databases were searched to identify all patients with pars
planitis from January 1, 1985 through December 31,
2004. Forty-six eyes of 25 patients were evaluated.
● RESULTS: Mean follow-up was 14.3 years. The inci-
dence of pars planitis was 2.077 per 100,000 persons
(95% confidence interval [CI], 1.43 to 2.62). The most
common complications were epiretinal membrane (ERM)
in 17 eyes (36%), cataract in 14 eyes (30.4%), and
cystoid macular edema (CME) in 12 eyes (26.1%). Mean
visual acuity after 10 years of follow-up was 20/30, with
18 of 24 patients maintaining a visual acuity of 20/40 or
better. One-third of patients maintained normal visual
acuity without requiring treatment.
● CONCLUSIONS: The visual prognosis of pars planitis is
relatively good, with 75% of patients maintaining a visual
acuity of 20/40 or better after 10 years. Many patients with
mild disease do not require treatment. A subset of patients,
however, experience severe disease with severe vision loss
despite treatment. The rate of smoking and multiple scle-
rosis in patients with pars planitis is much higher than that
of the general population. (Am J Ophthalmol 2007;144:
812–817. © 2007 by Elsevier Inc. All rights reserved.)

P ARS PLANITIS IS AN IDIOPATHIC CHRONIC INTERME-
diate uveitis characterized by inflammatory cellular
infiltration over the pars plana and into the vitreous

body and associated with only mild anterior segment
inflammation. The Standardization of Uveitis Nomencla-
ture working group has recommended that the term “pars
planitis” be reserved for “that subset of intermediate uveitis
associated with snowbank or snowball formation in the
absence of an associated infection or systemic disease.”1

There are limited data on the incidence of pars planitis.
The Northern California Epidemiology of Uveitis Study
reported a rate of 1.5 per 100,000 population years.2 In
tertiary referral centers, which see a more severe end of the
spectrum of ocular inflammatory disease, 2.4% to 15.4% of
uveitis patients have been reported as carrying the diag-
nosis of pars planitis.3,4 We conducted a population-based
study using the resources of the Rochester Epidemiology
Project database5 to evaluate more accurately the inci-
dence, clinical features, and outcome of pars planitis in a
well-defined community-based population.

METHODS

WE REVIEWED 20 YEARS OF DATA (JANUARY 1, 1985
through December 31, 2004) from the medical records of
the Mayo Clinic and the Rochester Epidemiology Project.
The Rochester Epidemiology Project is a unique database
that combines the inpatient and outpatient medical
records of the Mayo Clinic Rochester, its affiliated hospi-
tals (St Marys Hospital and Rochester Methodist Hospi-
tal), the Olmsted Medical Group, Olmsted Community
Hospital, and a number of individual practitioners. To-
gether, these facilities encompass all major medical facili-
ties within Olmsted County. Because Olmsted County is a
well-defined community, relatively isolated from other
urban centers, the data include more than 90 % of medical
encounters and 96% of hospitalizations of local residents.5

The computerized medical record index system was
searched for all patients with a diagnosis of pars planitis,
intermediate uveitis, vitreitis, or posterior uveitis. To
ensure no cases were missed, all records of patients with a
diagnosis of uveitis not otherwise specified also were
reviewed. As a further check to ensure no cases were
missed, the independent database of the Department of
Ophthalmology photography department was searched.

Only definite pars planitis defined as an idiopathic
intermediate uveitis unassociated with other systemic dis-
orders was included for analysis. All patients were required
to have vitreous cells and snowball or pars plana exudate
(snowbank) formation in at least one eye. Patients were
excluded if follow-up was fewer than six months, if the disease
involved primarily the anterior segment, if there was a history
of systemic disease other than multiple sclerosis associated
with intermediate uveitis either at diagnosis or during
follow-up, and if there were any laboratory abnormalities
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suggestive of systemic disease known to be associated with
intermediate uveitis, in particular sarcoidosis, or infection.

Clinical data collected included best-corrected Snellen
visual acuity, the degree of anterior segment inflammation
(graded 1 through 4), the presence or absence of anterior
segment complications, cataract (graded 1 through 4),
vitreous cells (graded 1 through 4), snowballs, pars plana
exudates (snowbanks), epiretinal membrane (ERM), cys-
toid macular edema (CME), vascular sheathing, retinal
neovascularization, optic disk swelling, vitreous hemor-
rhage, and retinal detachment. Formal diagnostic criteria
were used to define the presence of systemic disease.
Additionally, the diagnosis of multiple sclerosis required
confirmation of the diagnosis in the medical history by a
Mayo Clinic or Olmsted Medical Group neurologist.

The annual age- and gender-adjusted incidence rates
were calculated by using the age-specific and gender-
specific populations figures for Olmsted County, Minne-
sota, from the United States Census Bureau. Age-specific
and gender-specific denominators for individual years were
generated from linear interpolation of the census figures
and by using stat demographer data projections of the
Olmsted County population. The 95% confidence inter-
vals (CIs) were calculated for the rates with assumptions
based on the Poisson distribution. Long-term complication
rates were estimated using the Kaplan-Meier method.

RESULTS

REVIEW OF THE COMPUTERIZED RECORD SYSTEM REVEALED
256 patients. Excluding those who were not residents
of Olmsted County excluded all but 53 patients. Of these
53 patients, 28 were excluded from analysis. Reasons for
exclusion were as follows: insufficient evidence in the
medical record to confirm the diagnosis of pars planitis (19
patients), insufficient follow-up (four patients), patient
declined research authorization (three patients), and the
presence of possibly related systemic disease (two patients).
Systemic disorders found to be associated with ocular
features indistinguishable from pars planitis in this series
were sarcoidosis in one patient and Behçet disease in one
patient. In an attempt to ensure that no cases were missed,

306 charts of patients with a diagnosis of uveitis not
otherwise specified were searched. This search revealed
one additional patient.

After exclusions, 46 eyes in 25 patients were included
for analysis in the study. There were nine males and 16
females (females, 64%; 95% CI, 43% to 82%). Mean
follow-up was 14.3 years (range, 0.76 to 31.9 years). Of the
25 patients, the disease was bilateral in 21 and unilateral in
four. Age of onset ranged from 8.5 to 42.9 years (mean,
22.6 years; median, 20.7 years). There was no statistically
significant difference in age at onset between male and
female patients (P ! .630). Twenty-three patients were
White and two were Asian. No familial cases were iden-
tified. Thirteen patients were smokers (52.0%).

The annual incidence rates per 100,000 Olmsted County
residents for males, females, and combined are presented in
the Table. The annual incidence rate per 100,000 adjusted
to the age and gender distribution for the 2000 United
States White population was 2.08 per 100,000 persons
(95% CI, 1.43 to 2.62).

The most common presenting symptoms were blurred
vision in 34 eyes (73.9%) and floaters in 28 eyes (60.9%).
Other less common symptoms were pain (three eyes; 6.5%),
photophobia (three eyes; 6.5%), and redness (two eyes;
4.3%). Three eyes were totally asymptomatic at presenta-
tion and were noted to have vitreous cells and snowbanks
on examination, but no other vision-threatening compli-
cations. All three of these eyes maintained 20/20 acuity.
There were 19 eyes with floaters only that had a visual
acuity of 20/20 at presentation. Mean best-corrected visual
acuity (BCVA) at presentation was 0.78 Snellen fraction,
equivalent to a Snellen acuity of 20/25.6, with a range of
0.1 (20/200) to 1.0 (20/20).

Anterior chamber cells were present in 13 eyes (28.3%).
In 11 cases, the anterior uveitis was graded 1" from a scale
of 1 through 4. In two eyes from one patient, it was graded
3". Posterior synechiae were rare and were present to a
mild degree in only five eyes.

Vitreous cells were present in 41 of 46 eyes (89.1%).
Vitreous cells were graded 1" in nine eyes, 2" in 26 eyes,
and 3" in six eyes. In five eyes, vitreous cells were not
noted. Four of these eyes, which demonstrated definite

TABLE. Incidence Rates of Pars Planitis, Olmsted County, Minnesota, 1985 through 2004

Incidence Rate per
100,000 Persons Standard Error (Possion)

95% Confidence
Intervals

Lower Upper

Age-adjusted, females 2.64 0.50 1.67 3.62
Age-adjusted, males 1.52 0.37 0.80 2.25
Age-adjusted, total 2.08 0.31 1.47 2.68
Age- and gender-adjusted, total* 2.08 0.31 1.47 2.68

*Adjusted for 2000 United States White population.
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snowbanks, were in the more mildly affected fellow eye of
patients with asymmetric disease severity.

Pars plana exudates (snowbanks) were present in 45 of
46 eyes. Snowballs (large collections of vitreous cells) were
present in 31 of 46 eyes. The one eye in which a snowbank
was not noted, was the much more mildly affected eye of a
fellow eye with definite snowbanks. It is not possible to
know if the snowbank in the more mildly affected eye was
truly absent or mild and was missed on examination.
Peripheral retinal vascular sheathing was noted in 15 eyes
(32.6%). This was bilateral in six patients (12 eyes) and
unilateral in an additional three patients. One patient with
multiple sclerosis was noted to have vascular sheathing and
two were not. Other findings noted included optic disk
swelling in three patients, pars plana neovascularization in
one patient, and optic disk pallor in one patient.

The most common ocular complication of pars planitis
was ERM, which developed in 17 eyes (15-year rate,
44.4%; 95% CI, 23.0% to 60.4%). In one eye, this required
vitrectomy and membrane peeling. The mean interval
between onset of pars planitis and development of ERM
was 8.1 years (median, 6.2 years; range, 3.1 to 17.7 years).

Cataract, as reported by the treating physician in the
clinical notes, developed in 14 eyes (15-year rate, 34.2%;
95% CI, 12.6% to 51.6%). Most of these, 10 cases, were
posterior subcapsular cataracts. In two eyes, mixed nuclear
sclerotic and posterior subcapsular cataracts developed,
and in two eyes, cataracts were nuclear sclerotic only.
Cataract was noted at presentation in one eye. In most
cases, they developed much later, with a mean onset after
presentation of 9.8 years (median, 8.9 years; range, 0.0 to

23.2 years). Cataract surgery was performed in five eyes. In
all five eyes, the inflammation was quiet before cataract
surgery and patients were not receiving any treatment
before cataract surgery. All five eyes underwent insertion
of an intraocular lens. Two required laser posterior capsu-
lotomy. All eyes were treated with topical steroids after
surgery, and one patient was given oral steroids. In no cases
was there a recurrence of intraocular inflammation after
cataract surgery. Mean visual acuity six months after
cataract surgery in the three patients for whom data is
available was 0.93 (20/21.5).

Cystoid macular edema was a major cause of visual loss
and developed in 12 eyes (15-year rate, 41.2%; 95% CI,
21.1% to 57.6%). The mean interval between onset of pars
planitis and development of CME was 5.7 years (median, 5.2
years; range, zero to 18.3 years). A Kaplan-Meier plot of the
development of the three major complications of cataract,
ERM, and CME with time are shown in the Figure.

Retinal detachment developed in one eye. Elevated
intraocular pressure of more than 20 mm Hg developed in
one eye. In one patient, ptosis secondary to periocular
corticosteroid injections developed.

Systemic conditions noted included psychiatric disor-
ders in four patients (depression, bipolar disorder, adjust-
ment disorder, and anxiety), multiple sclerosis in three
patients, asthma in two patients, hypertension in two
patients, and non–insulin-dependent diabetes mellitus in
two patients. In one patient, the diagnosis of multiple
sclerosis was made one-year before the onset of pars
planitis, and in the other two patients, the diagnosis
of multiple sclerosis was made after intervals of four

FIGURE. Kaplan-Meier plot showing development of cataract, cystoid macular edema (CME), and epiretinal membrane (ERM) in patients with
pars planitis.
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and 30 years after the onset of pars planitis. In one
patient, osteoporosis resulting from systemic corticoste-
roids developed.

Treatment for pars planitis was required in 30 of 46 eyes
(65.2%). Sixteen eyes had mild or burnt out disease that
was judged not to require treatment. The most common
treatments used were topical steroids in 20 eyes (43.5%) and
periocular steroid injections in 19 eyes (41.3%). Systemic
steroids were used in 11 eyes (23.9%). Systemic immunosup-
pressive agents were used in only one patient in whom oral
methotrexate and later oral cyclosporin were used. Two
patients underwent vitrectomy, one for ERMs and one for
severe vitreitis. Cryotherapy was used in two patients.

Visual acuity tended to decrease slowly with time,
although a few patients experienced functionally signifi-
cant visual impairment. Mean visual acuity in 45 eyes after
one year of follow-up was 0.81 (20/25). This decreased
with time, but only slightly, and after two years of
follow-up in 33 eyes was 0.74 (20/27). The median visual
acuity at presentation was 1.0, and at five years this had
declined to 0.66 (20/30) based on data from 33 patients.
This decline in visual acuity from presentation to the
five-year follow-up was statistically significant by the
signed-rank paired comparison test (.02 ! P value ! .05).
After 10 years of follow-up in 22 eyes, median BCVA was
0.67 (20/30). The P value for change in visual acuity from
the five-year point to the 10-year point was not statistically
significant.

Of the 24 eyes with more than 10 years of follow-up, 18
had BCVA of 20/40 or better. Only three eyes had a
BCVA of 20/200 or less. Mean BCVA of all eyes at final
follow-up was 0.77 (20/26; mean time to final follow-up
examination, 14.33 years). Conditions associated with a
decrease in visual acuity less than 20/40 at final follow-up
were cataract in three eyes, optic neuritis in two eyes, ERM
in two eyes, and CME in one eye. Some eyes demonstrated
more than one cause for vision loss.

DISCUSSION

WE RETROSPECTIVELY REVIEWED THE MEDICAL HISTORIES
of all residents of Olmsted County diagnosed at the Mayo
Clinic and affiliated hospitals with pars planitis within the
past 20 years. This series represents a broad community-
based study encompassing the spectrum of patients from
those with mild disease seen by general ophthalmologists
to those with severe vision-threatening disease managed in
a tertiary care setting by vitreoretinal and uveitis specialists.
Many other patients with pars planitis were seen at the Mayo
Clinic during the study period; however, to provide popula-
tion-based data, nonresidents of Olmsted County were ex-
cluded. Including those cases would have introduced an
unknown amount of referral bias, because many of those
referred from outside sources would have represented the
more severe end of the spectrum of disease severity.

Pars planitis usually presents in childhood or young
adulthood.6 Our mean age at presentation of 22.6 years is
slightly younger than that of Lauer and associates (25.5
years), Raja and associates (26 years), and Henderly and
associates (29 years).7–9 The oldest patient at presentation
was 42.9 years. The disease rarely presents after 40 years of
age, and in fact, some authors have required an age of onset
less than 35 or less than 40 years for inclusion.10,11

The diagnosis of pars planitis requires the presence of
pars plana exudates (snowbanks) or snowballs associated
with vitreous cells in at least one eye. However, there is a
wide variation in clinical severity. At one end of the
spectrum are patients who are totally asymptomatic and
present for other reasons and are noted to have vitreous
cells or vitreous debris and old snowbanking. There were
three such patients in our series, and all maintained
normal visual acuity with no disease recurrence. It is
interesting to speculate whether such patients may have a
different cause or whether the mild course is perhaps a
result of removal of an environmental stimulus or a genetic
difference among patients. At the other end of the spec-
trum are patients with severe, progressive inflammatory
disease resulting in severe vision loss because of macular
edema or retinal detachment.

Fifty-two percent of patients in this study were smokers
(95% CI, 31% to 72%). This is much higher than the
smoking rate in Olmsted County, which at 16% is slightly
less than the national rate of 23%.12,13 This is an inter-
esting finding, and as far as we are aware, this is the first
study to link pars planitis with an increased rate of
smoking. Helm and Holland14 previously noted a de-
creased response to posterior sub-Tenon triamcinolone in
patients with intermediate uveitis who smoked, compared
with nonsmokers. It is not possible from our study to prove
causation, and although it is possible to speculate that an
ingredient in cigarette smoke may initiate or augment an
immune response resulting in intraocular inflammation, it
is also possible that the high smoking rate is a result of the
stress induced by a chronic disease. Nevertheless, if only
for other systemic benefits, it seems prudent to ask pars
planitis patients about their smoking habits and to recom-
mend cessation for those who smoke.

Vision loss in pars planitis may occur because of a
number of causes. The most common ocular complication
in our series was ERM, which developed in 17 eyes
(36.9%). Previous studies also have shown a high inci-
dence of ERM.10 The mean interval between onset of pars
planitis and development of ERM was 7.9 years, similar to
the 6.5 years in a previous study of ERM in pars planitis.15

However, these figures were calculated predominately in
the era before optical coherence tomography, and the
threshold for diagnosis of ERM is now likely to be much
lower. Both patients who underwent surgery for ERM had
coexisting CME, and it is not possible in our study to make
meaningful comments on the success of vitrectomy for
ERM peeling in pars planitis on the basis of such a small
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number of cases. However, previous studies have shown
that vitrectomy and ERM peeling may result in improved
visual acuity in patients with pars planitis.15

Cataract is a common complication of pars planitis, and
in our study, cataract was found in 14 eyes (30.4%).
However, it is difficult to distinguish which cases were the
result of the disease and which were the result of compli-
cations of treatment. Vitreous hemorrhage was noted in a
number of patients who were referred to the Mayo Clinic
but were later excluded because of nonresidency status in
Olmsted County, so we can only conclude that the
incidence of vitreous hemorrhage resulting from pars
planitis in the community is low.

Multiple sclerosis has been noted to be associated
strongly with pars planitis in many studies. In three
patients in our series, multiple sclerosis developed (12%;
95% CI, 2.6% to 31.2%). This is similar to previous large
studies that have reported the incidence of pars planitis to
be 14.8% to 16.2%.8,10 This value is much higher than the
incidence of multiple sclerosis in the Olmsted County
population during the same period, which has been mea-
sured to be 7.5 per 100,000 persons.16

The treatment of pars planitis is a stepwise approach
based on disease severity. Very mild cases with normal
visual acuity and no vision-threatening complications such
as CME may require no treatment. In our study, one-third
of patients maintained normal visual acuity without requir-
ing treatment. This is an important message considering
the well-known side effects of treatment, including steroid-
induced cataract, glaucoma, and the potentially life-threat-
ening complications of systemic steroids.

The visual prognosis of pars planitis in most patients is
good, with 18 of 24 eyes (75%) maintaining a visual acuity
of 20/40 or better after 10 years of follow-up. Similarly
favorable results were found by Raja and associates.8 In
their study, approximately 90% of patients maintained a
BCVA of 20/40 or better in the better eye.

Potential limitations of this study include those com-
mon to all retrospective series. In addition, the population
of Olmsted County is a relatively homogeneous popula-
tion, with a higher percentage of White persons than in
other population centers in the United States. This may
limit the generalizability of the data; however, studies of

pars planitis from centers with more diverse population
bases consistently have shown that pars planitis is much
more common in White persons and very rare in other
races.8 Subclinical or mild cases insufficient to prompt
referral would not have been detected, and therefore, our
figures represent only those patients with symptomatic pars
planitis. Similarly, patients with subclinical multiple scle-
rosis may not have been diagnosed. It is possible that some
patients may have been missed because of inaccurate
coding or because patients sought care outside of Olmsted
County. Therefore, our incidence figures most likely rep-
resent a slight underestimation of the true frequency of the
disorder. However, the design of this study to measure
incidence probably could not be improved, unless all
Olmstead County residents underwent ocular examina-
tions. Given the chronic nature of pars planitis, requiring
multiple, frequent office visits and the long distances to
other population centers with subspecialty ophthalmology
practices, it is uncommon for patients in Olmsted County
to travel elsewhere, and most potential subjects should be
included in our study. Indeed, a study of Medicare data on
cataract surgery in Olmsted County showed that more
than 99% of county residents underwent surgery in Roch-
ester, confirming the tendency for patients to seek care
locally (Gray D, unpublished data, 1997).17

In this large, population-based, 20-year study of pars
planitis, the annual incidence of pars planitis adjusted to
the age and gender distribution for the 2000 United States
white population was 2.077 per 100,000 population. This
is slightly higher than the figure of 1.5 per 100,000
population reported in the Northern California Epidemi-
ology of Uveitis Study,2 which may be the result of the
higher proportion of White persons in Minnesota. In
contrast to previous studies from tertiary referral centers,
the visual prognosis of pars planitis in the community is
relatively good, with 75% of eyes maintaining visual acuity
of 20/40 or better. One-third of patients maintained
normal visual acuity without requiring treatment. The rate
of smoking and multiple sclerosis in patients with pars
planitis is much higher than that of the general popula-
tion. A causal link with cigarette smoking remains to be
proven, however, it seems prudent to recommend smoking
cessation in patients with pars planitis.

THIS STUDY WAS SUPPORTED BY RESEARCH TO PREVENT BLINDNESS, INC, NEW YORK, NEW YORK (DEPARTMENT OF
Ophthalmology), and the National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Institutes of Health, Bethesda, Maryland
(Rochester Epidemiology Project). All of the authors were involved in design and conduct of the study; data collection; data analysis and interpretation;
and preparation and review of the manuscript. The protocol was approved by the Institutional Review Boards of the Mayo Clinic and Olmsted
Community Hospital. All research complied with the Health Insurance Portability and Accountability Act and was carried out according to the
principles of the Declaration of Helsinki.
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