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Purpose: To review clinical characteristics of ocular inflammation patients in Osaka, Japan,
over 20 years and investigate the efficacy of required surgeries.

Methods: We conducted a retrospective study involving 2730 eyes of 1815 patients with ocular
inflammation examined at the Osaka Medical College Hospital from April 1999 to March 2019.
Results: Patients comprised 843 males and 972 females, with a mean age of 56.3 = 18.5
years. Anterior uveitis, such as scleritis, acute anterior uveitis, and herpes iritis, was the most
common anatomical classification (51.2%), followed by panuveitis (37.2%), posterior uveitis
(9.4%), and intermediate uveitis (2.2%). Sarcoidosis occurred in 153 patients (8.4%), Vogt-
Koyanagi-Harada disease (VKH) in 83 (4.6%), and Behget’s disease in 68 (3.7%).
Sarcoidosis peaked in two age groups: 30s and 50-70s. Of the 1815 patients, 389 eyes of
271 patients (14.9%) had cataract surgery, 162 eyes of 133 (7.3%) had vitrectomy, and 124
eyes of 103 (5.7%) had glaucoma surgery. Among cataract surgery patients, 49 (18.1%) had
sarcoidosis, 14 (5.2%) had VKH, and seven (2.6%) had Behget’s disease, and visual acuity
(VA) was improved in 321 eyes (82.5%). Among vitrectomy patients, 15 (11.3%) had acute
retinal necrosis, 14 (10.5%) had sarcoidosis, 12 (9.0%) had fungal endophthalmitis, and 11
(8.3%) had malignant lymphoma (ML); 83 eyes (51.2%) needed vitrectomy due to vitreous
opacity, and VA improved in 88 eyes (54.3%). Among glaucoma surgery patients, 13
(12.6%) had sarcoidosis, and nine (8.7%) had Posner-Schlossman syndrome.

Conclusion: Anterior uveitis was the commonest form of uveitis and sarcoidosis was the
commonest underlying disease. The age distribution of sarcoidosis was older than in
previous reports. 10% of patients with sarcoidosis needed glaucoma surgery, and vitrectomy
was required in 50% for vitreous opacity caused by ML or sarcoidosis.
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Introduction
Some cases of uveitis are still difficult to diagnose or manage. Intraocular inflammation
is influenced by ethnic, geographic, environmental, and lifestyle factors,' and the
degree of severity of uveitis varies from mild to severe, with some patients needing
long-term follow-up. Epidemiology research is important and helpful for the manage-
ment of patients with uveitis,”> but epidemiological information changes over time.
Some papers have previously reported the clinical features of Japanese patients with
uveitis,'’ but there have been no reports from Osaka, Japan, in the past two decades.
During long-term follow-up, some patients with uveitis require surgeries, such
as cataract surgery, vitrectomy, and glaucoma surgery. Cataract is a frequent
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complication of uveitis and is a result of both the primary
disease process with aging and its treatment with
corticosteroids,® so cataract surgery is often required for
Pars plana vitrectomy offers

patients with uveitis.

a surgical means to clear vitreous opacities and repair

10 and microincision vitreous sur-

structural complications
gery has a safe therapeutic role, even for patients with
current uveitis.'' Glaucoma surgery is performed to reduce
the intraocular pressure (IOP) in uveitis-associated glau-
coma and the presence of glaucoma in patients with
chronic inflammation of uveitis is associated with an
increased risk of visual loss.'” In the present study, we
investigated the clinical features of patients with ocular
inflammation in Osaka, Japan, over the course of 20 years
and the related surgical procedures of cataract surgery,
vitrectomy, and glaucoma surgery.

Methods

The Institutional Review Board (IRB) at the Osaka
Medical College Hospital approved the current study
(Registration No. 2778), and the research adhered to the
tenets of the Declaration of Helsinki.

For this retrospective study, we reviewed medical
records from the Department of Ophthalmology at Osaka
Medical College Hospital for 2730 eyes of 1815 patients
with ocular inflammation from April 1999 to March 2019,
to evaluate the prevalence of patients with ocular inflam-
mation. Patient consent to review their medical records
was not required by the IRB at the Osaka Medical
College Hospital. For a definitive diagnosis, common
diagnostic criteria reported in the literature were used.'”’
Sarcoidosis was diagnosed according to the criteria estab-
lished by the Japanese Society of Sarcoidosis and Other
Granulomatous Disorders. For Behget’s disease, we used
the criteria based on the Behget’s Disease Research
Committee of Japan. For Vogt-Koyanagi-Harada disease
(VKH), we diagnosed according to previously reported
criteria.” Other uveitis such as Herpetic iritis, acute retinal
necrosis, diabetic iritis, etc. was also diagnosed according
to the previous reports."”” When impossible, we deter-
mined as unclassified intraocular inflammation.

At the initial visit, each patient’s medical history was
obtained through a medical interview. Each patient under-
went a comprehensive ophthalmic examination that
included the measurement of their best-corrected visual
acuity (VA) using a Landolt chart, a measurement of
their IOP by Goldmann
a gonioscopy, and determination of their optic disc and

applanation  tonometer,

retinal findings using fundus biomicroscopy with a non-
contact lens. An additional fluorescein angiography was
performed if deemed necessary.

All values are presented as the mean =+ standard devia-
tion. For statistical analysis, the VA that was measured
with a Landolt chart was converted to the logarithm of the
minimum angle of resolution (logMAR). To enter all the
data, Microsoft Excel was used, and StatView software
was used for analyzing data. Statistical testing, when con-
ducted, used a significance level of 0.05.

Results

In this retrospective study, we report 2730 eyes of 1815
patients with ocular inflammation examined at the Osaka
Medical College Hospital from April 1999 to March 2019.
The study included 843 males (mean age 55.5 + 17.9 years)
and 972 females (mean age 57.0 £ 18.9 years). A male-
female ratio was 0.87:1. The patients’ mean age was 56.3 +
18.5 years with the largest age group in their 60s (Figure 1).
The mean follow-up period was 40.7 + 51.7 months.

Table 1 shows the diagnostic frequencies of patients with
ocular inflammation. Sarcoidosis occurred in 153 patients
(8.4%), VKH in 83 (4.6%), and Behget’s disease in 68
(3.7%). Sarcoidosis mainly occurred in two age groups —
30s and 50-70s — and was common in elderly women
(Figure 2A). By gender, male sarcoidosis was common in
the 30s age group, while female sarcoidosis mainly occurred
in the 60—70s age group. VKH mainly occurred in the 30—
50s age group (Figure 2B), while Behget’s disease peaked in
two age groups — 20s and 40s (Figure 2C); unclassified
intraocular inflammation was observed in 696 patients
(38.3%). Comparing with the diagnostic frequency of new
1999-2003, 2004-2008, 2009-2013,
2014-2019, the prevalence of patients with Behget’s discase
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Figure | Distribution of 1815 patients with uveitis from 1999 to 2019 by age and

sex. The male—female ratio was 0.87:1, the patients’ mean age was 56.3 + [8.5
years, and the most common age group was patients in their 60s.
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Table |1 The Diagnostic Frequencies of All 1815 Patients with Ocular Inflammation
Disease No. of Patients Men Women %
Sarcoidosis 153 53 100 8.4%
Scleritis 141 8l 60 7.8%
Acute anterior uveitis 120 70 50 6.6%
Herpetic iritis 109 60 49 6.0%
Vogt-Koyanagi-Harada disease 83 36 47 4.6%
Posener-Schlossman syndrome 68 35 33 3.7%
Behcet’s disease 68 36 32 3.7%
Diabetic iritis 60 36 24 3.3%
Human T cell lymphotropic virus type-|-associated uveitis 24 6 18 1.3%
Acute retinal necrosis 21 8 13 1.2%
Uveitis associated with other systemic diseases 22 8 14 1.2%
Lens-induced uveitis 20 14 6 1.1%
Malignant lymphoma 20 Il 9 1.1%
Fungal endophthalmitis 25 15 10 1.4%
Retinal Vasculitis 18 10 8 1.0%
Ocular toxoplasmosis 17 12 5 0.9%
Cytomegalovirus retinitis 15 7 8 0.8%
Fuchs’ heterochromic iridocyclitis 15 5 10 0.8%
Inflammatory bowel disease-associated uveitis 14 9 5 0.8%
Tubulointerstitial nephritis and uveitis syndrome-associated uveitis 10 2 8 0.6%
Punctate inner choroidopathy 9 | 8 0.5%
Bacterial endophthalmitis 12 7 5 0.7%
Ocular toxocariasis 9 2 7 0.5%
Juvenile idiopathic arthritis-associated uveitis 9 2 7 0.5%
Syphilis-associated uveitis 8 3 5 0.4%
Geographic chorioretinopathy 8 4 4 0.4%
Sympathetic ophthalmia 8 5 3 0.4%
Multiple evanescent white syndrome 6 | 5 0.3%
Ocular tuberculosis 7 2 5 0.4%
Acute posterior multifocal placoid pigment epitheliopathy 2 0 2 0.1%
Others 18 5 13 1.0%
Unclassified intraocular inflammation 696 297 399 38.3%
1815 843 972 100.0%

decreased from 7.6% to less than 2.0% with the changing
times, but the prevalence of patients with herpetic iritis
increased from 5.4% to 6.6%.

Looking at the distribution of anatomical classification,
anterior uveitis was the most common (51.2%), followed by
panuveitis (37.2%), posterior uveitis (9.4%), and intermedi-
ate uveitis (2.2%) (Figure 3). The prevalence of scleritis was
141 patients (only two patients, three eyes were posterior
scleritis and the others were anterior scleritis) (7.8%) after
sarcoidosis (8.4%), acute anterior uveitis was 120 patients
(6.6%), and herpetic iritis was 109 patients (6.0%) (Table 1).
For the 696 patients with unclassified uveitis, anterior uveitis
was found in 53.7% and panuveitis in 36.8%.

In the entire sample, 389 eyes of 271 patients (14.9%) had
cataract surgery, 162 eyes of 133 (7.3%) had vitrectomy, and

124 eyes of 103 (5.7%) had glaucoma surgery. Cataract
surgery was performed on 389 eyes of 271 subjects (156
eyes of 119 males and 233 eyes of 152 females); the mean
age was 66.9 £ 14.2 years, with a mean observation period of
50.6 = 48.1 months, ranging from 3 to 264 months. By
anatomical classification, panuveitis was found in 47.2%,
anterior uveitis in 46.9%, posterior uveitis in 4.1% and inter-
mediate uveitis in 1.8% of subjects receiving cataract sur-
gery. The period for which the wuveitis was quiet
preoperatively was 13.5 + 28.3 months, ranging from 0 to
229 months. Of the cataract surgery subjects, 49 (18.1%) had
sarcoidosis, 14 (5.2%) had VKH, 11 (4.1%) had scleritis
(only one subject had posterior scleritis), and seven (2.6%)
had Behget’s disease (Table 2). The intraocular lens was
implanted in every patient. Their VA was improved, on
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Figure 2 Distribution of patients with sarcoidosis (A), Vogt-Koyanagi-Harada
disease (VKH) (B), and Behget’s disease (C). (A) Sarcoidosis mainly occurred in
two age groups — 50-70s and 30s — and was common in elderly women. By gender,
male sarcoidosis was common in the 30s age group, while female sarcoidosis mainly
occurred in 60s age group. (B) VKH mainly occurred in the 30-50s age group. (C)
Behget’s disease peaked in two age groups — 40s and 20s.

average, from 0.904 to 0.277 (P<0.001, paired #-test) in 318
eyes (81.7%). Recurrence within 3 months after cataract
surgery was observed in 52 eyes (13.4%), and occurred
more often in cases in which uveitis was quiet for less than
3 months preoperatively (72 out of 167 eyes, 43.1%) than in
cases that were quiet for more than 3 months (46 out of 222
eyes, 20.7%; P<0.001, chi-squared test). Recurrence within 6
months was observed in 80 eyes (20.6%), among which the
mean duration of uveitis being quiet preoperatively was 6.5 +

opacity were treated with sub-Tenon’s injection of triamci-
nolone. Oral prednisolone usage was commenced or
increased in dosage in the rest of 7 eyes. The preoperative
formation of posterior synechiae of iris was observed in 45
eyes with recurrence within 6 months (38.1%) compared
with 70 eyes without recurrence within 6 months (25.8%;
P = 0.02, chi-squared test). The causes of the recurrence
occurred within 3 months were sarcoidosis (eight eyes,
15.4%), herpetic iritis (four eyes, 7.7%), VKH (three eyes,
5.8%), and Behget’s disease (three eyes, 5.8%).

Vitrectomy was performed in 162 eyes of 133 subjects
(75 eyes of 65 males and 87 eyes of 68 females); the mean
age was 62.2 + 14.1 years, with a mean observation period
of 62.7 + 61.1 months, ranging from 0 to 225 months. By
anatomical classification, panuveitis was found in 88.7%,
posterior uveitis in 6.8%, intermediate uveitis in 3.8% and
anterior uveitis in 0.7% of subjects receiving vitrectomy.
Fifteen subjects (11.3%) had acute retinal necrosis (ARN),
14 (10.5%) had sarcoidosis, 12 (9.0%) had fungal
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Table 2 The Diagnostic Frequencies of Patients Receiving
Cataract Surgery

Disease No. of %
Patients
Sarcoidosis 49 18.1%
Vogt-Koyanagi-Harada disease 14 5.2%
Herpetic iritis 12 4.4%
Scleritis 11 4.1%
Fuchs’ heterochromic iridocyclitis 9 3.3%
Posener-Schlossman syndrome 8 3.0%
Diabetic iritis 8 3.0%
Behcet’s disease 7 2.6%
Acute anterior uveitis 5 1.8%
Cytomegalovirus anterior uveitis 5 1.8%
Human T cell lymphotropic virus type- 2 0.7%
| -associated uveitis
Juvenile idiopathic arthritis-associated uveitis | 2 0.7%
Inflammatory bowel disease-associated uveitis | 2 0.7%
Sympathetic ophthalmia 2 0.7%
Syphilis-associated uveitis 2 0.7%
Rheumatoid arthritis-associated uveitis 2 0.7%
Others 12 4.4%
Unclassified intraocular inflammation 119 43.9%
271 100.0%

Table 3 The Diagnostic Frequencies of Patients Receiving
Vitrectomy

Disease No. of %
Patients
Acute retinal necrosis 15 11.3%
Sarcoidosis 14 10.5%
Fungal endophthalmitis 12 9.0%
Malignant lymphoma I 8.3%
Lens-induced uveitis 7 5.3%
Bacterial endophthalmitis 6 4.5%
Diabetic iritis 6 4.5%
Behcet’s disease 4 3.0%
Cytomegalovirus retinitis 3 2.3%
Retinal Vasculitis 3 2.3%
Syphilis-associated uveitis 2 1.5%
Ocular toxoplasmosis 2 1.5%
Human T cell lymphotropic virus type- 2 1.5%
|-associated uveitis
Acute anterior uveitis 2 1.5%
Others 4 3.0%
Unclassified intraocular inflammation 40 30.1%
133

endophthalmitis, 11 (8.3%) had malignant lymphoma (Table
3). Vitrectomy due to vitreous opacity was needed in 83 eyes
(51.2%), and VA was improved in 88 eyes (54.3%). The

causes of vitreous opacity were malignant lymphoma in 18
eyes and sarcoidosis in 15 eyes, etc. The mean VA was
significantly improved from 1.085 to 0.711 at the final visit
(P<0.001, paired #-test), but 23 eyes (14.2%) required reo-
peration, with the following diagnostic frequencies; five
eyes with fungal endophthalmitis, two eyes with sarcoidosis,
two eyes with ARN, two eyes with ocular toxoplasmosis,
one eye with malignant lymphoma, one eye with cytomega-
lovirus retinitis, one eye with diabetic iritis (anterior iritis in
setting of diabetic vasculopathy or autonomic neuropathy),
and nine unclassified. Of the 23 eyes requiring reoperation,
14 had retinal detachment.

Secondary glaucoma developed in 678 (37.4%) of the
1815 patients with uveitis; 75 (11.1%) patients had sarcoi-
dosis, 61 (9.0%) had Posner-Schlossman syndrome, and 54
(8.0%) each had scleritis (all were anterior scleritis.) or
herpetic iritis. Steroid-induced glaucoma was found in 55
patients; nine (16.4%) patients had scleritis, six (10.9%) had
acute anterior uveitis, five (9.1%) had sarcoidosis, and three
(5.5%) each had VKH and Behget’s disease. Glaucoma sur-
gery was performed on 124 eyes of 103 subjects (64 eyes of
53 males and 60 eyes of 50 females); the mean age was 61.9
+ 17.7 years, with a mean observation period of 58.5 &+ 48.5
months, ranging from 2 to 231 months. By anatomical clas-
sification, anterior uveitis was found in 63.1% and panuveitis
in 36.9% of subjects receiving glaucoma surgery. Thirteen
subjects (12.6%) had sarcoidosis, nine (8.7%) had Posner-
Schlossman syndrome, six (5.8%) had cytomegalovirus
and four had scleritis (3.9%) (Table 4).
Trabeculectomy was performed for 104 eyes, trabeculotomy

infection,

for 14 eyes, peripheral iridectomy for three eyes, and
implants of Baerveldt glaucoma drainage devices or
Ahmed glaucoma valves for three eyes. After trabeculect-
omy, IOP significantly decreased from a mean of 37.2 mmHg
to 12.9 mmHg (P<0.001, Dunnett). Also in the other glau-
coma surgery group, IOP significantly decreased from 33.7
mmHg to 15.3 mmHg (P<0.001, Dunnett). The IOP was
maintained for 72 months after the glaucoma surgery. One
month after the surgery, the number of glaucoma medications
was significantly reduced from 4.6 + 1.3 to 0.1 + 0.4 in the
trabeculectomy group, and from 4.5 £ 1.7 to 0.6 + 0.8 in the
other glaucoma surgery group, and they were maintained for
72 months after the glaucoma surgery (P<0.001, Dunnett).

Discussion

In this retrospective study, clinical characteristics of
patients with ocular inflammation over the course of 20
years were reviewed and the efficacy of three kinds of
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Table 4 The Diagnostic Frequencies of Patients Receiving
Glaucoma Surgery

No. of %
Patients

Disease

w

12.6%
8.7%
5.8%
3.9%
1.9%
1.9%
1.0%
1.0%
1.0%

Sarcoidosis

Posener-Schlossman syndrome
Cytomegalovirus anterior uveitis

Scleritis

Herpetic iritis

Juvenile idiopathic arthritis-associated uveitis
Vogt-Koyanagi-Harada disease

Behcet's disease

- — — N N H» O O —

Human T cell lymphotropic virus type-
|-associated uveitis

1.0%
1.0%
1.0%
1.0%
1.9%
56.3%

Acute retinal necrosis
Diabetic iritis
Malignant lymphoma
Lens-induced uveitis
Others

Unclassified intraocular inflammation 58
103

N — — — —

surgeries (cataract surgery, vitrectomy, and glaucoma sur-
gery) were investigated. Anterior uveitis such as scleritis,
acute anterior uveitis, and herpes iritis, was the most
common form of uveitis, and sarcoidosis was the most
common underlying disease. The prevalence of Behget’s
disease decreased over time, but the prevalence of herpetic
iritis increased. Sarcoidosis peaked in two age groups —
50-70s and 30s — and was especially common in elderly
women, which is consistent with previous reports;'* how-
ever, the sarcoidosis patients seemed to be older in the
present study than in previous reports. All surgical proce-
dures for patients with uveitis were mostly effective. In
patients with uveitis, the data indicates that cataract sur-
gery should be performed after the suppression of inflam-
mation over 3 months. In subjects undergoing vitrectomy,
about 50% had vitreous opacity, mainly due to malignant
lymphoma or sarcoidosis. In patients with sarcoidosis, we
found that about 10% needed glaucoma surgery.

There have already been a number of reports about the
epidemiology of uveitis. Researchers from Japan have
tended to classify patients with uveitis depending on the
diagnosis, such as sarcoidosis, Vogt-Koyanagi-Harada dis-
ease (VKH), and Behget’s disease, but uveitis is some-
times difficult to diagnose in real-world clinical practice,
and we encountered patients with unclassified uveitis. We
determined that unclassified intraocular inflammation was
still present in 696 patients (38.3%) in the current study, so

we also considered the distribution of the anatomical clas-
sification in the Japanese population with uveitis, and
interestingly, we found that anterior uveitis was the most
common (51.2%), followed by panuveitis (37.2%), poster-
ior uveitis (9.4%), and intermediate uveitis (2.2%).

13,14 recent

Comparing with other Asian countries,
researches in China found that panuveitis was the most
common'* and that the frequency of Behget’s disease was
higher, which is in contrast with the present study. That
study’s male-female ratio was similar to the current study,
at 0.87:1, but the subjects were much younger, at
55.5 years old, and it is well known that the prevalence
of uveitis varies by geographic location and that the inci-
dence varies by age and the anatomic location of the
inflammatory process.'”> By attempting anatomical classi-
fication, we also noticed that scleritis or acute anterior
uveitis were commonly observed in all 1815 patients
with ocular inflammation (Table 1) and that the prevalence
of patients with herpetic iritis increased over time. This
may be because diagnostic polymerase chain reaction
(PCR) analysis has become more widespread and PCR of
aqueous humor samples easier over time, such as by using
a specially designed 30-gauge needle pipette.'®
Sarcoidosis has been reported to be the most common
uveitis in both the United States and Japan,” as was also
found in this current study. Interestingly, our study showed
that the age of sarcoidosis patients seemed to be increasing
compared with the previous reports, which is probably
simply because of a more rapidly aging society. As the
world’s population ages, we should be careful to make
earlier diagnoses because detection of the characteristic
ocular signs in elderly patients tends to be delayed.'’
During the long-term follow-up, some patients with
uveitis required surgery, such as cataract surgery, vitrect-
omy, and glaucoma surgery. We found that all these surgi-
cal procedures were mostly effective in patients with
uveitis. In cataract surgery, VA was improved in 82.5%
of cases, and recurrence was more common in cases where
the uveitis was quiet for less than 3 months preoperatively
than in cases in which it was quiet for more than 3 months
(P<0.001). Cataract surgery should therefore only be per-
formed after the suppression of inflammation for at least 3
months, and these results are consistent with previous
reports.g’lg*20
For vitrectomy, about 50% of patients had vitreous opa-
city, and malignant lymphoma and sarcoidosis seemed to be
the underlying diseases, although vitrectomy for inflamma-
tory eyes with vitreous opacity of unknown etiology has been
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reported.”’ In the present study, the mean VA was signifi-
cantly improved after vitrectomy, but 14.2% of patients
required the reoperation, which seems a high incidence. In
our study, fungal endophthalmitis was observed in 25
which
endophthalmitis results in poor visual outcomes and prompt

patients, seemed higher. In general, fungal
therapy following early diagnosis helps to reduce significant
visual loss,”>** but this is probably because diagnosis of
fungal endophthalmitis is often delayed and these cases are
treated with steroids without being detected in other hospi-
tals — as Sakai et al reported, there are differences in disease
frequencies between general eye clinics and university
hospitals.** In addition, we found that 14 eyes (8.6%) had
retinal detachment among 162 eyes operated in this study.
Ophthalmologists should be aware of the risk of retinal
detachment in eyes with uveitis.

For glaucoma, secondary glaucoma developed in 678
(37.4%) of the 1815 patients with uveitis, and 75 (11.1%)
patients had sarcoidosis. In contrast, Takahashi reported
incidence of secondary glaucoma in patients with uveitis
of 19.7%, with sarcoidosis in 34.1%,>° and the incidence
of secondary glaucoma in the current study was higher

than in previous reports;'**>

although the reason is
unclear, it may be related to delayed diagnosis and treat-
ment with aging. Among the 124 eyes of 103 subjects who
underwent glaucoma surgery, 13 subjects (12.6%) had
sarcoidosis. We thus determined that about 10% of patients
with sarcoidosis needed glaucoma surgery, but the IOP
was generally well controlled after surgery.

There were some limitations of this study. It was a 20-
year retrospective study, so some clinical findings could
not be determined from the clinical charts, and unclassified
intraocular inflammation was present in more than 30% of
charts. Diagnostic and therapeutic vitrectomy is helpful,
but we still need further development of novel tests.

In conclusion, we reviewed clinical characteristics of
patients with ocular inflammation in Osaka, Japan, over
the course of 20 years and investigated the efficacy of their
required surgeries. We found that anterior uveitis was the
most common form of uveitis and the prevalence of
patients with herpetic iritis increased over time.
Sarcoidosis was the most common underlying disease,
and interestingly, the distribution of sarcoidosis was in
more elderly patients than in previous reports. About
10% of the patients with sarcoidosis needed glaucoma
surgery, and vitrectomy was required in 50% for vitreous
opacity, which was mainly caused by malignant lymphoma

or sarcoidosis.
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