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ABSTRACT
Purpose: To investigate pre- and post-treatment macular and peripapillary nerve fiber layer (RNFL) changes in eyes with 
acute anterior uveitis (AU) by optical coherence tomography (OCT).
Materials and Methods: Seventeen eyes of 17 patients with AU (uveitic eyes) and unaffected fellow (control) eyes of these 
patients were enrolled to the study. Peripapillary RNFL, optic nerve head, and macular scans were performed using Cirrus 
HD OCT. OCT measurements were performed at baseline (before starting treatment) and two months after the remission 
for each subject.
Results: The mean age of the patients was 32.0±12.3 years. Uveitic eyes had significantly higher central subfield thickness 
(CST) values than healthy fellow control eyes (p=0.010). CST decreased significantly after the treatment compared with 
baseline (p=0.001) in the uveitic eyes, whereas there was no significant difference between pre- and post-treatment CST 
values of healthy fellow control eyes.
Conclusions: We have shown that eyes with AU had higher CST than healthy fellow eyes in Cirrus HD OCT.  OCT devices 
may be useful for noninvasive evaluation of microscopic macular changes that are not yet obvious in a standard clinical 
examination.  
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ÖZ
Amaç: Ön üveitli gözlerin tedavi öncesi ve sonrası maküler ve peripapiller retinal sinir lifi tabakası (RSLT) değişiklikleri-
nin optik koherens tomografi (OKT) ile araştırılması.
Gereç ve Yöntem: On yedi ön üveitli hastanın üveitli gözleri ile sağlıklı diğer gözleri (kontrol) çalışmaya dâhil edildi. Te-
davi öncesi ve remisyon sonrası 2. ay peripapiller RSLT, optik sinir başı ve maküler ölçümler Cirrus HD OKT kullanılarak 
yapıldı. 
Bulgular: Hastaların yaş ortalaması 32.0±12.3 idi. Üveitli gözler sağlıklı control gözlerine göre anlamlı olarak daha yüksek 
santral subfield kalınlık (CST) değerlerine sahipti (p=0.010). Üveitli gözlerde CST tedavi sonrası anlamlı derecede düşer-
ken, sağlıklı control gözlerde tedavi öncesi ve sonrası CST değerleri arasında fark yoktu.
Sonuçlar: Bu çalışmada Cirrus HD OKT ile yapılan ölçümlerde ön üveitli gözlerin sağlıklı kontrol gözlere göre anlamlı 
derecede yüksek CST değerlerine sahip olduğunu gösterdik. OKT cihazları ön üveitli gözlerde klinik muayene ile tespit 
edilemeyen mikroskopik değişikliklerin invaziv olmayan yöntemle saptanması için kullanılabilir.
Anahtar Kelimeler:  Ön üveit, maküler kalınlaşma, optik koherens tomografi.
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INTRODUCTION

Anterior uveitis (AU) are a group of inflammatory dis-
orders primary involving the iris and/or the anterior 
ciliary body of the eye.1,2 Presence of cells and flare in 
the anterior chamber is the characteristic of classic 
acute AU. Additionally, posterior synechiae, fibrin, 
and hypopyon are sometimes observed in the severe 
cases. Macular edema has been reported in 4%-9% 
of cases.3 Macular edema causes macular thickening 
(MT) with or without cystoid gap formation.4,5 MT 
may be seen in patients with AU even in eyes without 
posterior segment disease, and it may or may not cor-
respond to visual acuity or the grade of anterior cham-
ber inflammation.6-8 It may be noticed and objectively 
measured by the optical coherence tomography (OCT) 
even in subclinical cases.9,10 In the present study, we 
aimed to investigate pre- and post-treatment macular 
and peripapillary nerve fiber layer (RNFL) changes 
in eyes with acute AU by spectral-domain OCT.

MATERIALS AND METHODS

Seventeen eyes of 17 patients with AU (uveitic eyes) 
and unaffected fellow (control) eyes of these patients 
were enrolled to the study. AU was diagnosed as the 
presence of signs of intraocular inflammation such 
as inflammatory cells in the anterior chamber, ke-
ratic precipitates, cilliar injection, and myosis, with 
normal funduscopic examination. Subjects who had 
bilateral AU, glaucoma or diagnosed diabetes, a his-
tory of an intraocular surgery, and media opacities 
were excluded. All patients were informed about the 
study procedure and they consented to participate. 
The study was carried out according to the tenets of 
the Declaration of Helsinki and was approved by the 
local ethics committee.

All patients underwent a standart ophthalmological 
examination, including determination of visual acu-
ity (by Snellen charts), measurement of intraocular 
pressure (by Goldmann applanation tonometry), 
slit-lamp examination, and fundoscopy with dilated 
pupils. Temporal, nasal, inferior, and superior quad-
rants peripapillary RNFL thicknesses, average peri-
papillary RNFL thickness, disc area (DA), rim area 
(RA), central subfield thickness (CST), cube volume 
(CV), and cube average thickness (CAT)  were mea-
sured by the same blinded investigator using Cirrus 
HD spectral-domain OCT (Carl Zeiss Meditec, Dub-
lin, CA). Scans with signal strengths lower than 7 
were excluded from the study. OCT measurements 
were performed at baseline (before starting treat-
ment) and two months after the remission for each 
subject. All patients were treated with dexametha-
sone 0.1% eye drops and mydriatics according to the 
severity of their AU. 

None of patients received systemic treatment in addi-
tion to eye drops. Treatment was tapered down slowly 
after all clinical signs of AU went into remission.

Statistical Analysis

Statistical analysis was performed using SPSS ver-
sion 16.0. The distributions of variables have been 
checked with Kolmogorov-Smirnov test. The Wilcox-
on test was used to compare the OCT parameters of 
the groups. Statistical significance was set at p<0.05.

RESULTS

The mean age of the patients was 32.0±12.3 (rang-
ing from 18 to 63) years. There were 9 males and 8 
females. The mean visual acuity was 0.9±0.6 in the 
uveitic eyes and 1.0 in the healthy fellow control eyes. 

Table 1: The OCT parameters of the patients before starting the treatment (mean±SD).

Uveitic eyes (n=17) Fellow eyes (n=17) P

CST (µm)

CV (mm3)

CAT (µm)

DA (mm2)

RA (mm2)

Peripapillary RNFL thickness (µm)

Average 

Temporal quadrant 

Superior quadrant

Nasal quadrant

Inferior quadrant

260.9±13.9

9.4±1.0

283.3±9.3

1.9±0.3

1.3±0.1

98.7±7.7

67.4±9.5

121.9±18.2

80.0±8.3

124.8±10.0

246.0±15.6

9.1±0.5

277.5±20.2

1.8±0.2

1.5±0.2

95.2±10.3

68.2±8.6

114.2±15.5

74.4±12.5

124.4±20.1

0.010

0.167

0.692

0.185

0.389

0.262

0.986

0.822

0.088

0.972

CAV; Cube Average Thickness, CST; Central Subfield Thickness, CV; Cube Volume, DA; Disc Area, OCT; Optical Coherence 
Tomography RA; Rim Area, RNFL; Retinal Nerve Fiber Layer.
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Seven patients were found to have the antigen HLA-
B27 and the rest of patients had idiopathic AU. 

Table 1 shows pre-treatment OCT parameters of 
the patients. Uveitic eyes had significantly high-
er CST values than healthy fellow control eyes 
(p=0.010). However, uveitic and healthy fellow eyes 
were similar regarding CV, CAT, DA, RA, average 
RNFL thickness, and RNFL thicknesses of all four 
quadrants (all p>0.05).

CST decreased significantly after the treatment 
compared with baseline (p=0.001) in the uveitic 
eyes, whereas there was no significant difference 
between pre- and post-treatment CST values of 
healthy fellow control eyes. Table 2 demonstrates 
post-treatment OCT parameters of the patients. 

There were no significant differences between the 
uveitic and healthy fellow control eyes concerning 
CST, CV, CAT, DA, RA, average RNFL thickness, 
and RNFL thicknesses of all four quadrants (all 
p>0.05). 

DISCUSSION

The present study has shown that eyes with AU had 
higher CST values than healthy fellow eyes by spec-
tral-domain OCT. In addition, it has been found that 
CST decreased significantly after the treatment com-
pared with baseline in the uveitic eyes.

In accordance with our study, MT has been previous-
ly found in eyes with AU9 and in AU with a broader 
range of inflammation severity.6 Trail et al.,9 by using 
time-domain OCT, have revealed that eyes with uni-
lateral moderate-to-severe anterior uveitis had MT. 

In another study using time-domain OCT, Castel-
lano et al.,6 have shown that retinal thickening was 
strongly associated with iridocyclitis and decreased 
after treatment. 

In our study, we used spectral-domain OCT which 
supplies higher resolution and faster scan rate com-
pared with time-domain instruments.11 

In a recent study, Shulman et al.,12 demonstrated that 
eyes with acute AU had thicker macula and thicker 
peripapillary RNFL than healthy fellow eyes. In our 
study, there was no significant difference between 
the peripapillary RNFL thicknesses of uveitic and 
healthy control fellow eyes. The difference between 
this previous study and our study might be caused by 
different study populations or different OCT devices. 

The study population of the previous study included 
patients with idiopathic uveitis, ankylosing spondy-
litis, Crohn’s disease, reactive arthritis, and HLA-
B27 uveitis whereas our study population included 
only idiaopathic and HLA-B27 uveitis. In addition, 
we used spectral-domain OCT whereas the previous 
study used time domain OCT.

There are several previous studies which have found 
increased retinal thickness after uneventful phaco-
emulsification and intraocular lens implantation.13,14 
The results of these previous studies support our re-
sults by showing even relatively mild ocular inflam-
mation might result in some degree of blood-retinal 
barrier interruption and retinal edema.

Macular edema is a rare complication of typical acute 
AU.15-17 However, in the current study we have dis-
played that eyes with AU had MT, even when cystoid 
changes were not observed. 

Table 2: Post-treatment OCT parameters of the patients (mean±SD).

Uveitic eyes (n=17) Fellow eyes (n=17) P

CST (µm)

CV (mm3)

CAT (µm)

DA (mm2)

RA (mm2)

Peripapillary RNFL thickness (µm)

Average 

Temporal quadrant 

Superior quadrant

Nasal quadrant

Inferior quadrant

244.1±16.3

9.6±0.6

285.0±11.4

2.1±0.4

1.5±0.4

94.1±11.7

65.2±10.1

117.1±22.5

76.0±6.5

117.2±23.7

242.8±20.6

9.4±0.5

280.0±11.0

1.9±0.3

1.4±0.2

93.9±8.3

64.0±10.4

118.2±16.3

71.4±9.9

122.4±16.5

0.683

0.469

0.228

0.438

0.448

0.863

0.617

0.823

0.112

0.221

CAV; Cube Average Thickness, CST; Central Subfield Thickness, CV; Cube Volume, DA; Disc Area, OCT; Optical Coherence 
Tomography RA; Rim Area, RNFL; Retinal Nerve Fiber Layer.
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We believe that the pathogenesis of the macular 
changes we found is similar to that of uveitic cystoid 
macular edema. Clinically evident cystoid macular 
edema might reflect the severe end of a spectrum of 
macular changes that commonly arise in patients 
with intraocular inflammation.

In conclusion, we have shown that eyes with AU had 
higher CST than healthy fellow eyes in Cirrus HD 
spectral-domain OCT.  Spectral-domain OCT devices 
may be useful for noninvasive evaluation of micro-
scopic macular changes that are not yet obvious in a 
standard clinical examination.   
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