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Abstract
Purpose: Optic nerve head changes can be observed due to direct involvement or as a result of complications of intermediate uveitis 
(IU) and can lead to visual impairment. The purpose of this study was to investigate retinal nerve fiber layer thickness (RNFLT) and 
microvasculatory changes in the peripapillary region, and to determine their relationship with disease activity. 
Methods: This study was a cross-sectional analysis. The peripapillary RNFLT and radial peripapillary capillary (RPC) vessel densities (VDs) 
of IU patients, presented to our clinic between December 2017 and March 2023, were retrospectively analyzed using optical coherence 
tomography angiography (Avanti RTVue-XR; Optovue, Fremont, CA) and compared with healthy subjects. 
Results: Twenty-eight eyes with IU (12 in active, 16 in quiescent phase) and 23 healthy control eyes were included. Decreased RPC 
VDs were observed in the quiescent phase of IU compared with the healthy control group in the whole image, superior hemisphere, 
and inferior hemisphere areas (p=0.002, p=0.003, and p=0.007, respectively). Peripapillary VD values were reduced in the quiescent 
phase compared with the active phase and control eyes (p=0.013 and p=0.002, respectively). No significant differences were observed 
between the active and control groups (p>0.05 for all). Increased RNFLT was observed in the active phase compared with quiescent and 
control groups (p<0.001). 
Conclusion: RNFLT increases during the active phase of IU due to possible inflammation in the peripapillary area, whereas vascular 
parameters do not change quantitatively. In the quiescent phase, the resolution of inflammation and possible permanent vascular 
changes may affect the vascular structure.
Keywords: Glaucoma, Intermediate uveitis, Optical coherence tomography, Vascular density

The persistent inflammation of the ciliary body, anterior 
vitreous, and peripheral retina is referred to as intermediate 

uveitis (IU).[1] Although the disease is generally considered to 
have a favorable course, ocular complications are reported 
in the majority of patients.[1] Optic nerve head changes 
can be observed due to direct involvement or as a result of 
complications of the disease. In general, the incidence of 
glaucoma in acute uveitis is 7.6%, and in chronic uveitis, it is 

11.1% at 5 years.[2] In patients with IU, glaucoma is reported as 
a frequent complication and is most substantially associated 
with worse visual acuity compared with other complications of 
the disease.[3-5] Apart from glaucomatous damage, IU can also 
cause direct optic nerve involvement, resulting in peripapillary 
changes depending on the underlying disease.[3] Although 
rarely reported, peripapillary choroidal neovascularization 
(CNV) can also be observed in these patients.[6]
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Optical coherence tomography angiography (OCTA) has 
gained popularity and become a widely used non-invasive 
imaging modality to assess retinal vessel density (VD). 
Peripapillary microvascular changes have been reported 
in a wide range of neuro-ophthalmologic pathologies, 
including papilledema, optic neuropathy, multiple 
sclerosis, papillitis, and glaucoma.[7] OCTA is also a rapid 
and non-invasive method for detecting peripapillary CNV 
formations.[8] Based on this, peripapillary OCTA findings 
may be useful in the follow-up of patients with IU. However, 
there is limited data in the literature regarding OCTA 
findings in IU. Previously decreased macular VD was shown.
[9-11] Microvascular changes in the peripapillary region, 
however, have not yet been investigated.

IU can directly or indirectly affect the optic nerve head 
and may predispose to elevated intraocular pressure 
and glaucoma; therefore, the evaluation of peripapillary 
microvasculature is of particular clinical relevance.[12,13] 
Retinal nerve fiber layer thickness (RNFLT) measurements 
alone may be confounded by inflammatory changes, and 
OCTA provides complementary information by visualizing 
microvascular alterations. Therefore, investigating 
peripapillary OCTA findings in IU could enhance our 
understanding of disease-related optic nerve involvement 
and support more accurate monitoring of patients at risk of 
glaucomatous damage.[14,15]

In this study, our purpose was to evaluate RNFLT and 
optic nerve head microvasculature using OCTA, and to 
determine the relationship of any observed changes with 
disease activity.

Materials and Methods
This was a cross-sectional study conducted at a tertiary 
hospital in adherence to the Declaration of Helsinki. The 
study was ethically approved by the local ethics committee 
of our institution (Project number: KA23/171-Date: May 09, 
2023). Patients who were examined at the uvea department 
and diagnosed with IU between December 2017 and March 
2023 were enrolled in the study. Age-matched healthy 
controls were also included. Written informed consent was 
obtained from all patients. Only one eye of each subject 
was included in the analysis. When both eyes were eligible, 
one eye was randomly selected for analysis.

The diagnosis of IU was based on the criteria established by 
the Standardization of Uveitis Nomenclature (SUN) Working 
Group.[16] Disease activity was assessed clinically using 
the National Eye Institute “Vitreous Haze Score” system 
published in 1985 and fundus fluorescein angiography 

findings.[17] All patients diagnosed with IU were screened 
for sarcoidosis, Lyme disease, syphilis, multiple sclerosis, 
and tuberculosis. As part of the baseline examination, the 
following tests were performed: Complete blood count, 
venereal disease research laboratory test, erythrocyte 
sedimentation rate, purified protein derivative test for 
tuberculosis, chest radiography, serum lysozyme and 
angiotensin-converting enzyme levels, Borrelia serology, 
and brain magnetic resonance imaging. Additional tests, 
including Bartonella henselae serology, toxocara serology, 
pulmonary computed tomography, and human leukocyte 
antigen typing, were performed when necessary.

Exclusion criteria included the presence of systemic 
vascular diseases (hypertension, diabetes, cardiovascular 
disease), spherical equivalents ≥6 diopters, any history of 
ocular trauma, intraocular surgery within the 12 months 
before study enrollment, congenital or acquired ocular 
disorders unrelated to IU, prior anti-vascular endothelial 
growth factor injections, glaucomatous peripapillary 
changes on clinical examination, and intraocular pressure 
readings >20 mmHg by applanation tonometry.

Three groups were formed according to the SUN Working 
Group criteria.[16] The active group included eyes with 
active IU; the quiescent group included eyes with inactive 
IU; and the control group included healthy eyes of 
subjects with similar demographic characteristics. Data 
on demographic characteristics, related systemic diseases, 
systemic and ocular medical history, follow-up time, best-
corrected visual acuity, Goldmann applanation tonometry 
values, and detailed biomicroscopic and fundoscopic 
findings were retrieved from the patients’ medical 
records. Available multimodal imaging results – including 
fundus photography, spectral domain optical coherence 
tomography (OCT), fundus fluorescein angiography, and 
OCTA – were also evaluated. The same uveitis specialist 
examined all patients, and the same ophthalmology 
technician captured all OCTA images. The OCTA scans were 
assessed by a blinded, experienced clinician for image 
quality, motion artifacts, and segmentation errors.

OCTA scans were captured using the RTVue XR Avanti 
device, version 2017.1.0.151 (Avanti RTVue-XR; Optovue, 
Fremont, CA), following the standardized protocol based on 
the split-spectrum amplitude-decorrelation algorithm. The 
peripapillary region was scanned in a 4.5 × 4.5 mm square 
area. VD in the peripapillary region and its sectors was 
automatically analyzed by software using two concentric 
rings centered on the optic nerve head, with diameters of 
2 mm and 4 mm. The intrapapillary region was defined as 
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the area within the inner circle, whereas the area between 
the inner and outer rings was defined as the peripapillary 
region.[18]

Radial peripapillary capillary (RPC) VD was automatically 
segmented between the inner limiting membrane and 
the retinal nerve fiber layer using the AngioVue disc mode 
of the device. The parameters evaluated included whole-
image VD, inside disc VD, and peripapillary VD. Sectoral 
analysis of the peripapillary region also included superior 
and inferior hemisphere VDs, as well as nasal superior, 
nasal inferior, inferior nasal, inferior temporal, temporal 
inferior, temporal superior, superior temporal, and superior 
nasal VDs. Peripapillary RNFLT in the same sectors was 
simultaneously measured using the inner optic nerve head 
analysis mode of the Angio DiscVue software. A signal 
strength ≥6/10 in OCTA scans was considered eligible for 
analysis. The OCTA images with poor quality or artifacts 
were excluded from the study. All quantifications were 
automated.

Statistical Analysis
IBM’s Statistical Package for the Social Sciences, version 
25.0; Chicago, IL, USA was used for the statistical analyses. 
The Shapiro–Wilk test was used to assess the normality of 
the data. As the group data were not normally distributed, 
non-parametric tests were employed in the analysis. 
For descriptive statistics of quantitative variables, mean 
values with standard deviation and median values with 
interquartile range were reported. For categorical variables, 
the number of cases with percentages was provided. The 

Kruskal–Wallis variance analysis test was used to analyze 
differences between groups. The Mann–Whitney U test 
with Bonferroni-adjusted alpha values was used to identify 
specific group differences. In all analyses, a significance 
threshold of p<0.05 was applied.

Results
The medical records of 43 patients with IU were reviewed 
retrospectively. Fifteen patients were excluded at initial 
evaluation due to inadequate OCTA image quality caused 
by vitreous inflammation. A total of 28 eyes from 28 patients 
with IU who fulfilled the inclusion criteria and 23 eyes from 
23 healthy control subjects were enrolled. Among the IU 
group, 12 eyes were evaluated as having active disease and 
16 as quiescent. The demographic characteristics of the 
subjects are presented in Table 1. The groups were similar in 
terms of age, gender distribution, and spherical equivalent 
values (p=0.257, p=0.899, and p=0.099, respectively). 
The mean intraocular pressures were also comparable 
among the groups: 16.00±3.24 mmHg in the active group, 
15.28±2.52 mmHg in the quiescent group, and 15.74±2.45 
mmHg in the control group (p=0.685).

The etiologies of IU in our study included 10 patients 
with sarcoidosis (8 definite ocular sarcoidosis and 2 
presumed ocular sarcoidosis), 6 with multiple sclerosis, 
2 with presumed tuberculosis, and 2 with pars planitis. 
The remaining 8 patients had idiopathic IU. Treatments 
at the time of data collection were as follows: 6 patients 
were receiving only azathioprine, 2 were receiving both 

Table 1. The demographic characteristics of the subjects

Variable Active IU group (n=12) Quiescent IU group (n=16) Control group (n=23) p

Age (years) (Mean±SD) 27.67±19.46 39.75±22.09 35.65±16.89 0.257*

Sex 0.899**

Female (n/%) 8 (66.7) 10 (62.5) 16 (69.6)

Male (n/%) 4 (33.3) 6 (37.5) 7 (30.4)

Spherical equivalent (Diopter) (Mean±SD) −0.27±1.02 −0.78±0.74 −0.85±1.09 0.099*

Intraocular pressure (mmHg) (Mean±SD) 16.00±3.24 15.28±2.52 15.74±2.45 0.685

Disease duration (months) Median (IQR) 39.00 (3.00–89.00) 117.50 (22.25–124.75) 0.027***

Etiology

Idiopathic (n/%) 6 (75) 2 (25) N/A N/A

Sarcoidosis (n/%) 4 (40) 6 (60) N/A N/A

Multiple sclerosis (n/%) 2 (33.3) 4 (66.6) N/A N/A

Pars planitis (n/%) 0 2 (100) N/A N/A

Tuberculosis (n/%) 0 2 (100) N/A N/A

*Kruskal–Wallis test; **Chi-square test; ***Mann–Whitney U test. IU: Intermediate uveitis; IQR: İnterquartile range; SD: Standard deviation; N/A: Not applicable
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azathioprine and prednisolone, 2 were receiving infliximab, 
prednisolone, and cyclosporine, 2 were receiving only 
prednisolone, 2 were receiving infliximab, 2 were receiving 
azathioprine and cyclosporine, and 2 patients were under 
glatiramer acetate treatment. Ten patients were not 
receiving any medication.

At the time of data collection, 16 eyes were in the quiescent 
phase, with no evidence of vitreous haze, cells, or vascular 
leakage, whereas 12 eyes were in the active phase. Of the 
active cases, 4 eyes had 2+ vitritis and segmental vascular 
leakage; 2 had 3+ vitritis with peripheral vascular leakage 
and optic disc hyperfluorescence; 2 had 1+ vitreous haze 
and peripheral vascular leakage; and 4 had 1+ vitritis with 
peripheral vascular leakage and optic disc hyperfluorescence.

The peripapillary OCTA VD values and comparisons are 
presented in Table 2. Statistically significant differences 
were observed among the three groups in whole image, 
peripapillary, superior, and inferior hemisphere VD values 
(p=0.007, p=0.004, p=0.008, and p=0.020, respectively). In 
sectoral peripapillary VD analysis, significant differences 
were noted in inferior temporal, temporal inferior, and 
temporal superior VD values (p=0.012, p=0.010, and 
p=0.001, respectively). Further pairwise comparisons 
revealed decreased RPC VD values in the quiescent group 
compared with the control group in the whole image, 
superior, and inferior hemispheres (p=0.002, p=0.003, and 
p=0.007, respectively). Peripapillary VD values were also 
decreased in the quiescent group compared with the active 

Table 2. The radial peripapillary capillary vessel densities of the subjects measured by optical coherence tomography angiography

Vessel density (%)
Active IU group (n=12)

Median (IQR)
Minimum-maximum

Quiescent IU group (n=16)
Median (IQR)

Minimum-maximum

Control group (n=23)
Median (IQR)

Minimum-maximum
p

Whole image 50.40 (3.00)
46.60–53.60

49.00 (3.33)
39.60–51.70

51.05 (2.92)
44.70–53.50

0.007a, 0.045b, 
0.504c, 0.002d

Inside disc 45.50 (12.65)
28.30–52.90

47.55 (5.95)
36.90–52.90

50.30 (7.30)
38.10–59.30

0.077a

Peripapillary 54.10 (3.05)
47.10–55.80

50.95 (2.98)
38.40–53.70

53.10 (3.52)
47.60–56.20

0.004a, 0.013b, 
0.849c, 0.002d

Superior hemi 52.70 (3.75)
45.90–55.80

50.45 (2.67)
41.40–54.10

53.25 (2.65)
47.00–56.30

0.008a, 0.038b, 
0.593c, 0.003d

Inferior hemi 54.90 (5.15)
48.40–57.40

51.30 (4.05)
35.10–53.20

53.40 (4.70)
48.30–57.00

0.020a, 0.051b, 
0.804c, 0.007d

Nasal superior 51.30 (3.70)
48.40–53.90

49.05 (4.05)
41.40–53.90

50.65 (4.88)
44.80–57.70

0.061a

Nasal inferior 52.40 (3.75)
45.80–56.80

48.90 (5.80)
36.90–53.10

49.50 (5.35)
43.80–55.80

0.089a

Inferior nasal 51.00 (5.35)
43.10–56.40

50.90 (6.20)
33.90–56.00

50.90 (7.65)
45.20–59.00

0.406a

Inferior temporal 59.00 (6.60)
37.70–64.50

56.50 (4.25)
39.40–61.80

59.90 (6.65)
52.30–65.70

0.012a, 0.126b, 
0.260c, 0.003d

Temporal inferior 56.80 (4.95)
50.70–60.00

51.75 (9.17)
28.20–57.00

53.00 (4.90)
48.10–59.80

0.010a, 0.006b, 
0.208c, 0.027d

Temporal superior 57.40 (4.60)
54.90–63.20

54.30 (5.77)
40.50–57.60

55.80 (4.30)
51.50–63.10

0.001a, 
<0.001b, 

0.056c, 0.011d

Superior temporal 54.20 (5.45)
41.90–60.40

53.40 (5.92)
44.10–59.10

57.00 (3.38)
43.30–60.50

0.050a 

Superior nasal 49.10 (7.70)
31.20–56.80

48.70 (4.35)
39.70–52.20

49.75 (5.35)
40.20–56.70

0.346a

IQR: interquartile range; IU: Intermediate uveitis. All reported pairwise P-values are Bonferroni-adjusted. aStatistical significance in Kruskal–Wallis test (comparison among three 
groups) (P<0.05 is significant). bStatistical significance of pairwise comparison between active and quiescent groups (Mann–Whitney U test) (p<0.017 is significant). cStatistical 
significance of pairwise comparison between active and control groups (Mann–Whitney U test) (p<0.017 is significant). dStatistical significance of pairwise comparison between 
quiescent and control groups (Mann–Whitney U test) (p<0.017 is significant)
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and control groups (p=0.013 and p=0.002, respectively). No 
significant differences were observed between the active 
and control groups (p>0.05 for all).

When sectoral peripapillary VDs were evaluated, temporal 
inferior and temporal superior VDs were significantly 
decreased in the quiescent group compared with the 
active group (p=0.006 and p<0.001, respectively). In 
addition, inferior temporal and temporal superior VDs were 

significantly reduced in the quiescent group compared 
with the control group (p=0.003 and p=0.011, respectively). 
Peripapillary OCTA image comparisons of eyes in the 
active phase, quiescent phase, and a healthy control eye 
are shown in Figure 1. Overall, our results indicate that 
peripapillary VD reduction was observed in the quiescent 
phase of IU, whereas VD values in the active phase were 
comparable to those of healthy controls.

Fig. 1.	 The peripapillary optical coherence tomography angiography images of (a) a healthy control subject, (b) a patient with active intermediate 
uveitis (IU), (c) a patient with quiescent IU. The increase in retinal nerve fiber layer thickness of the patient with active IU and the decrease in 
vascular density of the patient with quiescent IU are observed.

Table 3. The retinal nerve fiber layer thickness of the subjects measured by optical coherence tomography angiography device

Retinal nerve fiber layer 
thickness (µ)

Active IU group (n=12)
Median (IQR)

Minimum-maximum

Quiescent IU group (n=16)
Median (IQR)

Minimum-maximum

Control group (n=23)
Median (IQR)

Minimum-maximum
p

Peripapillary 174.00 (87.00)
106.00−297.00

106.00 (18.00)
90.00−145.00

107.00 (14.00)
93.00−132.00

<0.001a, <0.001b, 
<0.001c, 0.616d

Superior hemi 149.00 (94.00)
101.00−325.00

99.00 (18.00)
92.00−143.00

107.00 (13.00)
93.00−134.00

0.001a, 0.001b, 
0.002c, 0.174d

Inferior hemi 196.00 (69.00)
111.00−267.00

111.00 (21.00)
83.00−149.00

108.00 (18.00)
93.00−139.00

<0.001a, <0.001b, 
<0.001c, 0.742d

Nasal superior 173.00 (92.00)
110.00-321.00

99.00 (20.00)
85.00−128.00

108.00 (19.00)
77.00−134.00

<0.001a, <0.001b, 
<0.001c, 0.058d

Nasal inferior 154.00 (68.00)
93.00−254.00

91.00 (45.00)
60.00−133.00

88.00 (20.00)
54.00−149.00

<0.001a, <0.001b, 
<0.001c, 0.952d

Inferior nasal 294.00 (112.00)
98.00−342.00

139.00 (39.00)
99.00−202.00

139.00 (36.00)
89.00−210.00

0.001a, 0.001b, 
<0.001c, 0.622d

Inferior temporal 228.00 (82.00)
94.00−346.00

156.00 (37.00)
108.00−185.00

143.00 (23.00)
111.00−182.00

0.003a, 0.004b, 
0.001c, 0.455d

Temporal inferior 114.00 (24.00)
83.00−166.00

69.00 (6.00)
52.00−85.00

68.00 (19.00)
53.00−101.00

<0.001a, <0.001b, 
<0.001c, 0.976d

Temporal superior 121.00 (25.00)
67.00−182.00

73.00 (18.00)
57.00−112.00

75.00 (12.00)
60.00−91.00

<0.001a, <0.001b, 
<0.001c, 0.788d

Superior temporal 173.00 (114.00)
64.00−363.00

119.00 (25.00)
89.00−174.00

132.00 (19.00)
100.00−175.00

0.035a, 0.031b, 
0.036c, 0.199d

Superior nasal 172.00 (154.00)
93.00−440.00

121.00 (18.00)
105.00−207.00

123.00 (26.00)
98.00−165.00

0.053a

IQR: interquartile range; IU: Intermediate uveitis. All reported pairwise p-values are Bonferroni-adjusted. aStatistical significance in Kruskal–Wallis test (comparison among three 
groups) (p<0.05 is significant). bStatistical significance of pairwise comparison between active and quiescent groups (Mann–Whitney U test) (p<0.017 is significant). cStatistical 
significance of pairwise comparison between active and control groups (Mann–Whitney U test) (p<0.017 is significant). dStatistical significance of pairwise comparison between 
quiescent and control groups (Mann–Whitney U test) (p<0.017 is significant)
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The peripapillary RNFLT evaluations revealed significantly 
increased RNFLT in the active group compared with 
the quiescent and control groups (p<0.001). Based on 
fluorescein angiography findings, patients with optic disc 
staining appeared to have slightly higher RNFLT values 
compared with those without staining; however, the 
subgroup size was too small to allow a reliable statistical 
analysis. The RNFLT values were similar between the 
quiescent and control groups (p=0.616). Comparable 
patterns were observed in subregional analyses of the 
peripapillary area. A detailed evaluation of RNFLT is 
presented in Table 3.

Discussion
IU is a chronic, relapsing inflammatory condition, which 
may lead to ocular complications despite its generally 
favorable visual prognosis.[3] However, IU-associated 
complications can be observed in up to 70% of patients 
and may lead to serious visual morbidity.[1] A recent study 
investigating the prevalence of ocular complications of IU 
showed that glaucoma is one of the most sight-threatening 
complications, often diagnosed at the initial presentation.
[3] Therefore, it is important to determine if and how RNFLT 
and the vascular features of the peripapillary area are 
affected by ocular inflammation caused by IU.

Previous studies have shown substantially decreased 
RPC VD values in glaucomatous eyes.[19,20] It has been 
hypothesized that capillary insufficiency in the optic nerve 
head can induce ischemic damage leading to glaucoma.
[21] Secondary glaucoma is reported in 10% of uveitic 
patients.[2] However, the detection and monitoring of 
uveitic glaucoma using only OCT is challenging due to 
the possible influence of uveitis on RNFLT measurements.
[22] Therefore, alternative methods for early detection 
and follow-up of uveitic glaucoma are being investigated. 
Lommatzsch et al.[23] showed that peripapillary VD values 
in uveitic glaucoma patients were substantially decreased 
compared with both healthy eyes and uveitic eyes without 
glaucoma. However, the authors concluded that uveitis 
itself can cause OCTA changes, and they could not attribute 
the changes directly to uveitic glaucoma without further 
studies exploring those possible associations.[23]

The RPC network, which is the vascular layer we evaluated 
in peripapillary OCTA images, runs parallel to the retinal 
nerve fiber layer and represents the most superficial 
part of the retinal vasculature.[24] The RPC is considered 
vulnerable to both ischemic and inflammatory damage, 
and decreased RPC VD may offer insight into optic nerve 

head circulatory disorders.[25] In our study, we observed 
decreased VD values in the whole image, peripapillary 
region, superior and inferior hemispheres, and temporal 
sectoral regions during the quiescent phase of IU compared 
with healthy eyes. VD values were similar between eyes in 
the active phase and those in the healthy control group 
across all regions. These findings suggest that IU affects the 
microvascular structures of the optic nerve head.

Based on our findings, we noted that no substantial 
quantitative changes are observed in peripapillary VDs during 
the active phase of IU compared with healthy subjects, possibly 
due to the masking effect of ongoing inflammation. However, 
in the quiescent phase, with the regression of inflammation, 
possibly permanent vascular changes – such as reduced VD 
and network complexity – become more apparent. A recent 
study has shown that OCTA can help differentiate ischemic 
from inflammatory optic nerve head changes. As blood flow 
increases during inflammation, OCTA may detect an increase 
in VD in the optic nerve head during the active inflammatory 
phase of IU.[24,25] Inflammation in the vitreous is the main 
feature of IU and is often accompanied by inflammatory 
changes in the retinal microvasculature.[25]

There is limited literature exploring the relationship 
between any type of uveitis and peripapillary OCTA, and 
none of the existing studies have assessed the correlation 
between microvascular changes and disease activity.
[26,27] Studies examining macular OCTA findings in IU have 
shown reduced macular VD values in these patients and 
suggested that macular OCTA imaging is not useful for 
determining disease activity.[9-11] Our findings highlight an 
important difference compared to previous OCTA studies, 
which have largely focused on the macula. In our cohort, 
peripapillary VD was preserved during the active phase, 
while a reduction became evident in the quiescent phase. 
This suggests that peripapillary OCTA may not be a reliable 
marker of present inflammatory activity alone, but rather 
reflects cumulative vascular damage that becomes apparent 
once inflammation subsides. From a clinical perspective, 
this distinction is important: Normal VD does not rule out 
active disease, whereas reduced VD in quiescence may 
indicate lasting microvascular loss. The preserved VD in IU 
may possibly reflect acute vasodilation or transient flow 
changes, and the reduction in the quiescent phase may 
most likely indicate permanent capillary loss that becomes 
more apparent with the subsiding inflammation. This 
concept is further supported by structural markers, such 
as RNFLT, which have been shown to thicken during active 
uveitis due to inflammatory swelling and return to normal 
or reduced levels in quiescent disease.[14]



181Sarigul Sezenoz et al., Peripapillary OCTA in intermediate uveitis / doi: 10.14744/eer.2026.05925

We have also evaluated the peripapillary RNFLT changes 
between the groups in our study. We observed that RNFLT 
substantially increased during active disease, whereas no 
difference was observed between the quiescent phase of IU 
and healthy control subjects. Since we excluded eyes with 
glaucomatous changes and intraocular pressure above 
20 mmHg, we think it is important that no substantial 
difference in RNFLT was found between the healthy and 
quiescent IU groups. This finding may be important in the 
follow-up of secondary glaucoma as a complication of IU, 
as it shows that RNFLT thinning is not seen in the quiescent 
phase of IU without glaucoma. However, although no 
RNFLT thinning was observed in the quiescent group 
without glaucoma in our cohort, this finding should be 
interpreted with caution due to the limited sample size.

Our finding that RNFLT is increased in active IU is in accordance 
with previous literature on uveitis and RNFLT changes. 
Yılmaz et al.[15] recently reported their study investigating 
the effect of different types of uveitis on peripapillary RNFLT. 
They included 12 patients with IU and found that RNFLT 
was increased in the patient group compared with healthy 
subjects. Although their IU subgroup was relatively small, the 
authors showed that this effect was associated with disease 
activity, similar to our finding.[15] Furthermore, we observed 
a trend toward higher RNFLT in eyes with optic disc staining 
on FFA compared to those without staining. Given the very 
small number of patients in each subgroup, no meaningful 
statistical analysis could be performed. Nevertheless, this 
exploratory finding may suggest an association between 
angiographic disc leakage and transient RNFL thickening in 
IU, in line with previous reports showing increased RNFLT in 
cases of papillitis.[14]

Glaucoma is a common sight-threatening complication 
of IU.[4,5,28] Based on our results, active IU can be a 
confounding factor in RNFLT analysis and may cause “green 
disease” in OCT images, masking possible retinal nerve fiber 
layer defects. Therefore, this effect should be considered, 
especially in glaucoma patients. RNFLT increase can be 
evaluated as an indicator of disease activity in the follow-
up of patients with IU. These points should be kept in mind 
when monitoring patients for uveitis, secondary glaucoma, 
and other optic nerve manifestations of IU.

This is, as far as we are aware, the first study to use OCTA 
to examine the peripapillary microvasculature in patients 
with IU. Our study will contribute to the literature showing 
that IU alters the microvascular structure of the optic nerve 
head, but this effect becomes evident in the inactive phase, 
when the inflammatory changes seen in the active phase 

have subsided. However, it should be emphasized that 
establishing a relationship between OCTA findings and 
glaucoma requires demonstration of a progressive course. 
Both structural changes, such as RNFLT thinning, and 
vascular alterations need to be shown to progress over time. 
Since our study has a cross-sectional design, it does not 
allow evaluation of longitudinal changes or progression. 
Therefore, our findings should be interpreted with caution 
in terms of direct association with glaucomatous damage, 
and future studies are required to clarify this relationship.

Macular OCTA was not included in our analysis because 
cystoid macular edema, which is highly prevalent in IU, can 
markedly distort macular VD measurements and confound 
interpretation.[11,29] Instead, we focused on peripapillary 
OCTA, which is less affected by macular edema and 
more directly relevant to optic nerve involvement and 
glaucoma risk in IU. Future studies, including both macular 
and peripapillary OCTA analyses, may provide more 
comprehensive insights.

Study Limitations
The primary limitations of this study include the small 
patient cohort and its retrospective design. Due to our 
study’s retrospective, cross-sectional design, we cannot 
assess or draw conclusions about causality in relation to 
longitudinal changes in VD. Furthermore, the potential 
influence of systemic therapy on OCTA findings should 
also be acknowledged. A comprehensive review notes that 
anti-inflammatory therapies can alter ocular blood flow 
signals. Anti-inflammatory treatments, such as systemic 
corticosteroids or immunosuppressive agents, can alter 
ocular blood flow and microvascular signals, which in turn 
may affect VD measurements.[30] Therefore, it should be 
kept in mind that ongoing systemic therapy in our cohort 
and the treatment status variation among our patients may 
represent a potential confounder that should be considered 
when interpreting our results. Different systemic diseases 
underlying IU, such as sarcoidosis and multiple sclerosis, 
may also influence vascular and RNFLT findings, and this 
represents a limitation of our study. To better define vascular 
dynamics in IU, future prospective research evaluating 
OCTA metrics before and after disease activity or treatment 
initiation with subgroup analysis according to different 
underlying etiology and treatment modalities will be crucial.

Conclusion
RNFLT analysis can be affected by IU disease activity and 
may be misleading when monitoring glaucomatous 
retinal nerve fiber layer defects and other optic nerve 
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manifestations of IU, especially in patients with active 
disease. The peripapillary vasculature can also be influenced 
by the course of IU, and possible alterations in the optic 
nerve head microvasculature should be considered when 
monitoring these patients. The decreased RPC VD we have 
identified may contribute to the development of future 
glaucoma as a complication of IU by leading to capillary 
insufficiency and impaired blood flow to the optic nerve 
head. In addition, earlier glaucoma treatment and closer 
follow-up may be warranted in these patients when 
intraocular pressure levels are slightly elevated during 
follow-up visits, as the RPC may already be affected by 
IU. Further research is needed to better understand this 
relationship and the clinical significance of our findings.
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