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Background: Uveitis is the fifth most common cause of visual loss in the developed
world, accounting for about 10% of legal blindness. Macular edema (ME) has
been found to be the most important cause of both blindness and visual impairment
(29% and 41%, respectively) in patients with uveitis. The rate of macular edema in
patients with anterior uveitis may be as high as one-third. Molecular mechanisms
and pathophysiology of inflammatory retinal detachment in uveitis have been only
partially elucidated. It is still unclear why some patients exhibit only one episode
of ME, while others have a chronic or recurrent course of ME and are resistant to
immunomodulatory and anti-inflammatory therapy.
Purpose: To identify the features of ocular and brain hemodynamics in patients with
anterior uveitis complicated by ME.
Material and Methods: Totally, 155 uveitis patients (primary anterior uveitis, 30
patients; recurrent anterior uveitis, 125 patients) who were examined and treated at
Uveitis Department and Visual Function Research Laboratory were involved in this
study. Not only routine studies, but also optical coherence tomography, electrical
impedance studies (ophthalmic rheography and rheoencephalography), and
adaptation potential studies were performed.
Results: Most cases (73.3%) with primary uveitis had a unilateral disease (p =
0.05) and as much as 50% of patients with recurrent uveitis had a bilateral disease.
Macular edema was found in 18.4% of cases with primary uveitis, 20.8% of cases
with frequently recurring uveitis, 3.3% of cases with infrequently recurring uveitis,
and 11.5% of cases with non-identified recurrence pattern of uveitis. The rate of ME
was higher in a bilateral primary disease (37.5%) than in a unilateral primary disease
(p = 0.009). Macular edema was found 17% more frequently (p = 0.03) in frequently
recurring uveitis than in infrequently recurring uveitis. Among patients with ME,
those with frequent recurrences of anterior uveitis had the lowest mean visual acuity
(0.28 ± 0.07). Compared to patients without ME, those with ME exhibited a 50% and
22.2% higher ocular pulse blood filling (OPBF, expressed as RQ, ‰ rheographic
coefficient) in primary anterior uveitis and in recurrent anterior uveitis, respectively.
In addition, compared to patients with uncomplicated anterior uveitis, those with ME
exhibited a 71% and a 33.3% higher ocular blood flow velocity in primary anterior
uveitis and in recurrent anterior uveitis, respectively. Relative pulse blood filling of
the internal carotid system in patients with recurrent anterior uveitis complicated by
ME was 30% higher than in patients with uncomplicated recurrent anterior uveitis.
Our study of the adaptation potential, an integrative indicator of the cardiovascular
system’s response to the stimulus, found that, among the anterior uveitis patients, the
vast majority (84%) showed stressed adaptation mechanisms.
Conclusion: Macular edema was found in 18.4% of cases with primary uveitis,
20.8% of cases with frequently recurring uveitis, and 3.3% of cases with infrequently
recurring uveitis. The disease bilaterality in primary anterior uveitis and frequent
recurrences in recurrent anterior uveitis were found to be aggravating factors for
the development of ME. Compared to patients with uncomplicated anterior uveitis,
those with ME exhibited a 50% and 22.2% higher OPBF expressed as RQ in primary
anterior uveitis and in recurrent anterior uveitis, respectively. Relative pulse blood
filling of the internal carotid system in patients with recurring anterior uveitis
complicated by ME was 30% higher than in patients with recurring uncomplicated
anterior uveitis.
© Khramenko N.I., Konovalova N.V., 2020
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Introduction

Uveitis is the fifth most common cause of visual loss
in the developed world, accounting for about 10% of legal
blindness [1].
The incidence and prevalence of uveitis differs
based on age, anatomic location of the inflammatory
process (anterior, intermediate, posterior uveitis,
panuveitis), gender, histopathology (granulomatous,
non-granulomatous), type of inflammatory process
(acute, chronic, recurrent), and etiology (infectious,
non-infectious, neoplastic or traumatic). In addition, the
prevalence differs among the geographical regions [2].
Idiopathic anterior uveitis (AU) is the most common
form of uveitis in the community [2].
Anterior uveitis accounts for 90% of all cases of
uveitis in primary care settings and 50–60% in tertiary
center settings. HLA-B27 AU is the most common type of
non-infectious uveitis in most of the developed countries
(except Japan and Italy) [2]. Infectious causes are common
(30-60%) in the developing countries. Herpes and
toxoplasmosis are the leading infectious causes of uveitis.
An increase in the prevalence of infectious etiologies,
including tuberculosis and syphilis, has been seen in
developed countries [2].
Macular edema (ME) is the most common complication
causing visual loss in patients with uveitis [3] and may
occur either as a direct consequence of the disease or as
a sequel of therapy [4]. In one large study from a tertiary
uveitis center, ME accounted for 41% of visual impairment
and 29% of blindness [5]. ME may persist despite adequate
control of uveitis activity and frequently leads to loss of
central visual acuity [6].
The improved availability of imaging modalities has
allowed for earlier and more accurate diagnosis of ME.
Studies vary in the rate of macular edema in patients with
uveitis, reported as low as 9% and as high as 70%. The rate
depends on the primary anatomical site of inﬂammation,
imaging techniques used, and resolution of imaging
instruments used. Optical coherence tomography (OCT)
(90.4%) more frequently returned usable information
regarding macular edema than fluorescein angiography
(FA) (77%) or biomicroscopy (76%) [7], and is regarded
as a gold standard for diagnosing ME in uveitis patients.
The percentage incidence of ME by sites of anatomical
location of uveitis was 9-28% for anterior uveitis, 40-70%
for intermediate uveitis, and as much as 34% for posterior
uveitis and 65% for panuveitis [3, 8].
Of note is that, although intermediate uveitis is the
least frequent anatomical diagnosis of uveitis (as much as
15%), the percentage incidence of ME for patients with
intermediate uveitis is rather high (as much as 70%) [3].
Three patterns of uveitic ME are observed, either isolated
or in combination, cystoid ME, diffuse ME and serous
retinal detachment (SRD), and a study by Rothova found
cystoid ME to be the most common of these three patterns
[4]. Others detected cystoid ME only in 30-50%, diffuse
ME only in 37.5-50%, and SRD only in 10% of eyes with

uveitic ME, with the rest attributed to a combination of
SRD with either cystoid or diffuse ME [9]. In addition,
epiretinal membrane was detected by OCT in 25-40%, and
vitreomacular traction, in 5-10% of eyes with uveitic ME
[9, 10].
The breakdown of the inner and/or outer blood retinal
barriers (BRB) is the major cause of uveitic ME, and
is caused by chronic inflammation and the sum-up of
cytotoxic and vasogenic effects due to the immunological
aggression. Extracellular fluid is accumulated either in the
intraretinal or the subretinal space [11].
Molecular mechanisms and pathophysiology of
inflammatory retinal detachment in uveitis have been
only partially elucidated. The same is true for the factors
determining whether vision will be completely restored or
irreversibly lost in a particular patient. It is still unclear
why some patients exhibit only one episode of ME, while
others have a chronic or recurrent course of ME and are
resistant to immunomodulatory and anti-inflammatory
therapy.
The involvement of BRB components, retinal
microvascular bed and choroidal capillaries, in the
pathogenesis of macular edema has been reported.
Previously, we have reported on the ocular hemodynamics
in eyes with anterior uveitis on the basis of ophthalmic
rheography and OCT [12, 13, 14, 15]. Studies on
hemodynamic impairments are important to prevent these
impairments in uveitis complicated by ME.
The purpose of the study was to identify the features
of ocular and brain hemodynamics in patients with anterior
uveitis complicated by macular edema.
Material and Methods

One hundred and fifty-five uveitis patients (mean
age, 38.6 ± 0.4 years) who were examined and treated
at Uveitis Department and Visual Function Research
Laboratory were involved in the study. Of these, 30
had primary anterior uveitis (38 eyes; 22 patients with
unilateral uveitis and 8 patients with bilateral uveitis).
The mean self-reported disease duration was 26±5 days
(range, 5 to 90 days). Patients were monitored for 90
to 180 days of the quiet period after a single episode of
clinical manifestations. Anterior uveitis was classified as
infectious, non-infectious, or of unknown etiology.
In addition, it was defined as frequently recurring
if a patient had more than one recurrent episode a year.
Sixteen patients with unilateral disease and 16 with a
bilateral disease (totally, 48 eyes) had frequently recurring
anterior uveitis with a mean disease duration of 2090 ±
417 days. Thirteen patients with unilateral disease and 9
with a bilateral disease (totally, 31 eyes) had infrequently
recurring anterior uveitis (not more than one recurrent
episode a year) with a mean disease duration of 2440 ±
328 days. Recurrence data were unavailable, and uveitis
recurrence pattern was not identified for 44 patients with
unilateral disease and 27 with a bilateral disease (totally,
98 eyes), with a mean disease duration of 2379 ± 273 days.
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Patients underwent assessment of visual acuity,
ophthalmoscopy, biomicroscopy, perimetry, intraocular
pressure (IOP) and systemic blood pressure measurements,
examination of the electrical sensitivity of the optic nerve
and critical frequency of phosphene disappearance. In
addition, they underwent electrical impedance studies
(ophthalmic rheography (ORG) and rheoencephalography
(REG)) with Reocom, the computerized rheography
apparatus. ORG included measurements of ocular pulse
blood filling (OPBF, expressed as RQ, ‰ rheographic
coefficient) and vascular tone (expressed as alpha/T
percentage index), whereas REG included assessment
of relative pulse blood filling (expressed as relative
rheographic index RI, i.e., ratio of the patient’s rheographic
index to that of age-matched normals, taken as 100%) of
brain vessels.
The level of adaptation potential (AP) was calculated
according to the formula developed by Baevsky [16]:
AP = 0.011*HR + 0.014*SBP + 0.008*DBP +
0.09*M – 0.009*H + + 0.014*A – 0.27
where HR is heart rate per minute;
SBP is systolic blood pressure, mmHg;
DBP is diastolic blood pressure, mmHg;
A is age, years;
M is body mass, kg;
and H is height, cm.
The AP was considered satisfactory (with high or
adequate functional capabilities) if the AP level was < 2.1.
Adaptation mechanisms were considered to be subjected
to some stress (with adequate functional capabilities
ensured by functional reserves) if the AP level was within
2.11–3.2. The AP was considered unsatisfactory (with
reduced functional capabilities) if the AP level was within
3.21–4.3. Finally, adaptation mechanisms were considered
to be failed (with abrupt loss of functional capabilities) if
the AP level was > 4.31.
Statistical analyses were conducted using Statistica
10.0 (StatSoft, Tulsa, OK, USA) software. Data are
presented as mean ± standard deviation (SD). Analysis
of frequency characteristics was performed using the 2x2
contingency table for computing the chi-square score. A
pairwise comparison was performed by using the paired
Wilcoxon signed-rank test.
Results

The analysis of the groups of patients with anterior
uveitis was performed while taking into account whether
the disease was unilateral or bilateral, which in turn
characterized the severity of the process (Table 1).
Most cases (73.3%) with primary uveitis had a
unilateral disease (p = 0.05). A bilateral disease was more
frequently found in patients with recurrent uveitis (42% to
50%) than in patients with primary uveitis (p > 0.05).
Macular edema was found in 18.4% of cases with
primary uveitis, 20.8% of cases with frequently recurring
uveitis, 3.3% of cases with infrequently recurring uveitis,
and 11.5% of cases with non-identified recurrence pattern
of uveitis (Table 2). The rate of ME was higher in a bilateral
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primary disease (37.5%) than in a unilateral primary
disease (p = 0.009). Macular edema was found 17% more
frequently (p = 0.03) in frequently recurring uveitis than
in infrequently recurring uveitis. There was no significant
difference in the rate of ME for other comparisons (Table
2).
Therefore, bilaterality of uveitis in the primary process
and frequent recurrences in the recurrent process are
aggravating factors for the development of ME.
There was no significant difference in the rate of ME
among groups with recurrent uveitis (Table 3) both during
recurrence and during remission. In addition, there was no
significant difference in the rate of ME between patients
with primary uveitis and those with recurrent disease.
Among eyes with ME, mean visual acuity was 0.28 ± 0.07
for those with frequent recurrences of anterior uveitis and
0.37±0.09 for those with non-identified recurrence pattern
of uveitis. Compared to eyes with aggravated ME, those
with primary disease process or with infrequent recurrences
of anterior uveitis showed better visual acuity (0.6-0.7; p <
0.05), likely because damage to the blood retinal barrier and
sensory retina was not yet severe (Table 4).
Hemodynamics is an important factor in any
inflammation because the cardiovascular system is
involved in this typical physiological process. We
assessed ocular hemodynamics on the basis of ophthalmic
rheography in all groups of patients.
Compared to eyes with uncomplicated primary uveitis,
those with primary uveitis and ME exhibited a 50% higher
OPBF expressed as RQ (3.75 ± 0.9‰ vs 2.5 ± 0.2‰; p =
0.03), and a 71% higher ocular blood flow velocity (1.2 ±
0.3 Ohm/s vs 0.7 ± 0.07 Ohm/s) (Table 5).
In addition, among patients with a recurrent anterior
uveitis, those with ME exhibited a 22.2% higher OPBF
expressed as RQ (4.4 ± 0.3 ‰ vs 3.6 ± 0.2 ‰; p < 0.05;
Table 6) and a 33.3% higher ocular blood flow velocity
(p < 0.05) than those with uncomplicated anterior uveitis,
although no substantial difference in the vascular tone was
found.
Among patients with remission of recurrent
uveitis, there was no difference in parameters of ocular
hemodynamics between those with ME and those with
uncomplicated anterior uveitis (Table 7).
Because there were differences in the reactivity of the
ocular vascular system between uveitic eyes with ME and
eyes with uncomplicated anterior uveitis, and taking into
account common anatomical characteristics of the blood
supply systems of the anterior brain regions and the eye,
we assessed pulse blood filling of the internal carotid
system (ICS) and vertebral-basilar system (VBS).
Pulse blood filling of the ICS in patients with primary
uveitis was 11% lower than in normal individuals (p <
0.05). In patients with primary uveitis complicated by
ME, pulse blood filling of the ICS was 40% higher than
in normal individuals (p < 0.05) and 56% higher than in
patients with uncomplicated primary uveitis (p < 0.05)
(Table 8).

ISSN 0030-0675. Journal of Ophthalmology (Ukraine) - 2020 - Number 4 (495)

Pulse blood filling of the anterior brain regions in
patients with remission of recurrent anterior uveitis was
not different from normal individuals, whereas that in
patients with recurrent anterior uveitis was 26.5% higher
than in normal individuals, but the difference was not
significant (Table 9).
Pulse blood filling of the anterior brain regions in
patients with recurrent anterior uveitis complicated by
ME was 54% higher (p < 0.05), whereas that in patients
with remission of recurrent anterior uveitis complicated
by ME, 39% higher (p < 0.05) than in normal individuals.
There was no significant difference in pulse blood filling
of the anterior brain regions between patients with
recurrent anterior uveitis complicated by ME and patients
with remission of recurrent anterior uveitis complicated
by ME. Compared to normal individuals, relative pulse
blood filling of the ICS in patients with primary uveitis
complicated by ME was 47% higher, whereas that in
patients with uncomplicated primary uveitis, 17.5%
higher. Relative pulse blood filling of the ICS in patients
with recurring anterior uveitis complicated by ME was
30% higher than in patients with uncomplicated recurring
anterior uveitis (p = 0.03; Table 10).
Therefore, the results of these studies allowed us to
identify the features of reactivity of the vascular systems
of the brain and the eye in anterior uveitis.
We assessed the adaptation potential as an integrative
indicator of the cardiovascular system’s response to the
stimulus which reflects balanced interaction of the central
and peripheral mechanisms of the system.
Each primary anterior uveitis patient showed stressed
adaptation mechanisms with the adaptation potential
within the range of 2.11 to 3.2 units (Table 11). Of the
patients with recurrent anterior uveitis, 14% showed a
satisfactory adaptation potential (less than 2.11 units), and
86%, stressed adaptation mechanisms. Anterior uveitis
patients with ME tended to show a satisfactory adaptation
potential more frequently than patients with uncomplicated
anterior uveitis (Table 10). Therefore, of the anterior
uveitis patients, the vast majority (84%) showed stressed
adaptation mechanisms, and no one showed a severely
damaged adaptation potential of the cardiovascular
system’s response to the stimulus.
Discussion

The rate of ME in anterior uveitis has been reported to
vary from 9% to 28%, and, in recent decades, this severe
complication of the disease has been paid vast attention
to by the ophthalmological community. Patient age and
age at the onset of chronic uveitis had been reported to
be risk factors for the development of ME, and patients
older than 50 years have 3.8 times higher risks for ME than
younger adult patients, whereas children rarely develop
ME. However, a study by Matas and colleagues [17]
found no significant association with favorable prognosis
of uveitic ME (as sustained improvement of both central
subfoveal thickness and BCVA within a 12-month period)
and demographic items including gender and age.

In the current study, we found no correlation between
the duration of the disease and the potential for developing
ME. In addition, ME was found in 18.4% of patients
with primary uveitis (with the disease duration ≤ 90
days). Moreover, it is important that the rate of ME was
significantly higher in a bilateral primary disease (37.5%)
than in a unilateral primary disease (p = 0.009), which was
likely due to increased inflammatory activity. However,
the rate was not significantly higher in bilateral recurrent
disease than in a unilateral recurrent disease.
The mean age of patients with primary uveitis was
38 ± 2 years (i.e., these were individuals of the working
ages), with no significant difference between patients with
ME and patients with uncomplicated anterior uveitis. The
mean age of patients with recurrent uveitis without ME
was 37 ± 1 years, and of patients with ME, 34 ± 2 years.
Therefore, there was no significant association between
patient age and ME among our patient groups.
We found a higher number of recurrences per year to
be a significant factor for ME, which, to the best of our
knowledge, has not been reported previously. There was
a 17% higher ME rate (p = 0.03) in patients with more
than one recurrent episode per year than in those with
infrequent recurrences.
The breakdown of the blood retinal barrier is the
primary cause of ME in uveitis. The retinal and choroidal
vasculature is a component of both the inner and outer blood
retinal barriers, whereas vascular response in the focus of
inflammation is an essential part of a typical inflammatory
response and has the following phases: vasospasm, arterial
and venous hyperemia, and stasis. Given these facts, we
examined ocular hemodynamics in macular edema.
Compared to patients without ME, those with ME
exhibited a 50% and 22.2% higher OPBF expressed
as RQ for the primary anterior uveitis group and the
recurrent anterior uveitis group, respectively. In addition,
compared to patients with uncomplicated anterior
uveitis, uveitic patients with ME exhibited a 71% and a
33.3% higher ocular blood flow velocity for the primary
anterior uveitis group and the recurrent anterior uveitis
group, respectively. Previously, we have reported both
on changes in OCT-based parameters of the vascular
morphometry of the eye and on functional hemodynamic
response in complicated anterior uveitis and activation
of the sympathetic autonomic nervous system [12,14].
In this study, we have expanded on our previous work
to address differences in hemodynamics of not only the
eye but also of the brain vasculature, between primary
versus recurrent anterior uveitis and between patients
with frequent versus infrequent recurrences. We found
that the vascular brain response generally corresponded to
the ocular hemodynamic response: compared to patients
with uncomplicated recurrent uveitis, uveitic patients
with ME exhibited a 30% higher pulse blood filling of the
ICS, irrespective of whether recurrence or remission of
disease was present. Our study of the adaptation potential,
an integrative indicator of the cardiovascular system’s
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response to the stimulus, found that, among the anterior
uveitis patients, the vast majority (84%) showed stressed
adaptation mechanisms, and those with ME tended to
show a satisfactory adaptation potential more frequently
than those without ME.
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Table 1. Numbers of patients with unilateral disease in groups differing in patterns of uveitis course
Unilateral/
Bilateral

Primary
anterior
uveitis
(1)

Unilateral

22 *

16

13

44

Bilateral

8

16

9

27

Frequently
Infrequently
recurring anterior
recurring
uveitis
anterior uveitis
(2)
(3)

Non-identified
recurrence
pattern
(4)

Significance of difference in frequency
distribution of unilateral uveitis
between groups
р1-2=0.05
р1-3=0.2
р2-3=0.5
р1-4=0.2
р2-4=0.2
р3-4=0.8

Note: n, number of eyes; *, significant difference between unilateral and bilateral injuries (p < 0.05)

Table 2. Macular edema incidence (number of eyes with macular edema) in groups of patients with anterior uveitis

Unilateral/
Bilateral

Unilateral (U)

Primary
anterior
uveitis
(1)
n=38

Frequently recurring
Infrequently
anterior
recurring anterior
uveitis
uveitis
(2)
(3)
n=48
n=30

Non-identified
recurrence
pattern
(4)
n=95

р

Рu 1-Рu2=0.3
Рu 1-Рu3=0.3
Рu 1-Рu3=0.7

1 (4.5%)
(of 22 eyes)

2 (12.5%)
(of 16 eyes)

0 (0%)
(of 13 eyes)

3 (6.9%)
(of 43 eyes)

6 (37.5%)
(of 16 eyes)

8 (25%)
(of 32 eyes)

1 (5.8%)
(of 17 eyes)

9 (17.3%)
(of 52 eyes)

Рu-Рb=0.009

Рu-Рb=0.3

Рu-Рb=0.2

Рu-Рb=0.1

Bilateral (B)

Рb 1-Рb2=0,4
Рb 1-Рb3=0,02
Рb 1-Рb4=0,07
Рb 2-Рb3=0,1
Рb 2-Рb3=0,3
Рb 2-Рb4=0,3
Рb 3-Рb4=0,6
Рb 2-Рb3=0,4

Note: n, number of eyes; p, significance of difference between unilateral and bilateral injuries (p < 0.05)

Table 3. Distribution of eyes with macular edema in groups with recurrent course of anterior uveitis during periods of recurrence
and remission

Period
Remission
(A)
Recurrence
(B)

Frequently recurring
anterior uveitis
(1)
n=48

Infrequently recurring
anterior uveitis
(2)
n=30

Non-identified
recurrence pattern
(3)
n=95

р

2 (12.5%)
(of 16 eyes)

0 (0%)
(of 14 eyes)

3 (7.0%)
(of 43 eyes)

8 (25%)
(of 32 eyes)

1 (6.2%)
(of 16 eyes)

9 (17.3%)
(of 52 eyes)

A) Р1-2=0.1
Р1-3=0.4
Р2-3=0.3

Pa-b=0.3

Pа-b =0.3

Pа-b=0.1

B) Р1-2 = 0.1
Р1-3 = 0.4
Р2-4 = 0.4

Note: n, number of eyes; p, significance of difference between the groups
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Table 4. Visual acuity in patients with different recurrence patterns of anterior uveitis complicated by macular edema
Primary
anterior uveitis
(1)
n=7

Frequently recurring
anterior uveitis
(2)
n=10

Infrequently
recurring anterior
uveitis
(3)
n=1

Non-identified
recurrence
pattern
(4)
n=12

p

0.6±0.07

0.28±0.07

0.7

0.37±0.09

P1-2=0.02
P1-4=0.04

Note: n, number of eyes; p, significance of difference between the groups

Table 5. Ocular hemodynamics characteristics as per rheo-ophthalmogram in patients with primary anterior uveitis
Primary uveitis
complicated by macular edema
n=7

Primary uveitis
without macular edema
n=26

Ocular pulse blood filling expressed as RQ ‰

3.75±0.9

2.5±0.2*

Vascular tone in large-caliber vessels (%)

25.0 ±0.7

23.0±0.9*

Vascular tone in small-caliber vessels (%)

19.0 ±2.7

16.4±0.9

1.2±0.3

0.7±0.07*

Ocular hemodynamics characteristics

V (ohm/sec), ocular blood flow velocity

Note: n, number of eyes; *, significant difference between the groups (p < 0.05)

Table 6. Ocular hemodynamics characteristics as per rheo-ophthalmogram in patients with recurrent anterior uveitis (period
of recurrence)
Anterior uveitis
complicated by macular edema
n=7

Anterior uveitis
without macular edema
n=26

Ocular pulse blood filling expressed as RQ ‰

4.4 ± 0.3

3.6 ± 0.2*

Vascular tone in large-caliber vessels (%)

21.5 ±1.5

22.5 ± 0.6

Vascular tone in small-caliber vessels (%)

17.4 ±1.6

16.5 ± 0.6

V (ohm/sec), ocular blood flow velocity

1.6 ± 0.2

1.2 ± 0.1*

Ocular hemodynamics characteristics

Note: n, number of eyes; *, significant difference between the groups (p < 0.05)
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Table 7. Ocular hemodynamics characteristics as per rheo-ophthalmogram in patients with recurrent anterior uveitis (period
of remission)
Anterior uveitis
complicated by macular edema
n=7

Anterior uveitis
without macular edema
n=26

Ocular pulse blood filling expressed as RQ ‰

2.6 ± 0.3

2.6 ± 0.2

Vascular tone in large-caliber vessels (%)

20.5 ±1.4

21.5 ± 0.5

Vascular tone in small-caliber vessels (%)

16.8 ±1.6

16.5 ± 0.6

V (ohm/sec), ocular blood flow velocity

1.1 ± 0.2

1.0 ± 0.08

Ocular hemodynamics characteristics

Table 8. Relative blood filling (expressed as a percentage of the rheographic index RI in age-matched normals) of brain
vessels in the internal carotid artery systems (ICS) and vertebral-basilar artery system (VBS) as per rheoencephalography in
patients with primary anterior uveitis with and without macular edema

n

Right ICS
(right frontotemporal
derivation)

Left ICS
Right VBS Left VBS (left
(left fronto- (right occipital- occipitaltemporal
mastoid
mastoid
derivation)
derivation)
derivation)

with macular edema

4

144.5±10.6 *

134.2±14.5 *

163.1±11.0

192.5±14.8

139.9±12.5*

without macular
edema

15

81.8± 8.8

92.2± 11.7

150.4± 18.3

142.0±14.3

89.0± 7.6

Group

Primary anterior
uveitis

1
2

Mean relative blood
filling in the ICS (%)

Note: n, number of eyes; *, significant difference between the groups (p < 0.05)

Table 9. Relative blood filling (expressed as a percentage of the rheographic index RI in age-matched normals) of brain
vessels in the internal carotid artery systems (ICS) and vertebral-basilar artery system (VBS) as per rheoencephalography in
patients with recurrent anterior uveitis with macular edema and patients with uncomplicated anterior uveitis during periods of
recurrence and remission

Group Primary anterior uveitis

n

Right ICS
Left ICS
(right fronto- (left frontotemporal
temporal
derivation) derivation)

Right VBS
Left VBS (left
(right
occipital- Mean relative blood
occipitalmastoid
filling in the ICS (%)
mastoid
derivation)
derivation)

1

with macular edema,
period of recurrence

9

155.5±10.6

154.2±14.5

158.1±11.0

2

with macular edema,
period of remission

7

165.0±15

113.3±7.2

141.25±22.1 130.25±23.3

3

uncomplicated, period of
remission

18

120.2±11.2

127.1±12.1

147.4± 11.9

157.0±16.3

126.5± 10.7
44.3

4

uncomplicated, period of
remission

11

113.4±26.4

105.7±21.7

148.6±24.0

99.6±11.9

109.5±23.7
75.5

148.5±14.8

154.9±12.5
37.8
139±11.6
22.2

Note: n, number of eyes
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Table 10. Adaptation potential in patients with uncomplicated primary and recurrent anterior uveitis and patients with primary
and recurrent anterior uveitis complicated by macular edema

Adaptation potential

Primary uveitis
With
ME

< 2.1
(satisfactory adaptation
potential)
2.11-3.2
(stressed adaptation
mechanisms)
3.21-4.3
(unsatisfactory adaptation
potential)

22

7
(41%)

uncomplicated

10
(59.0%)

Frequently recurring Infrequently recurring
uveitis
uveitis
With ME

uncomplicated

1
(5.2%)

2
(10.5%)

5
(26.3%)

10
(52.6%)

1
(5.2%)

With
ME

uncomplicated

Non-identified
recurrence pattern
With ME

1
(8.3%)
1
(8.3%)

10
(83.3%)

uncomplicated
6
(16.2%)

12
(32.3%)

19
(51.35%)

