
Romanian Journal of Ophthalmology, Volume 67, Issue 1, January-March 2023. pp:20-32 
 

GENERAL ARTICLE 
 

 
20 

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits  
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

© 2023 The Authors.  
Romanian Journal of Ophthalmology published by Romanian Society of Ophthalmology 

 
 

20 
 

 
 

Features of hemodynamic and immunological parameters in patients with 
recurrent uveitis complicated by hypertension, Fuchs heterochromic 

uveitis and Posner-Schlossman syndrome 
 

Natalia Ivanivna Khramenko*, Liudmyla Mikolaivna Velychko*, Natalia Valerievna Konovalova*,  
Oleksandra Viktorivna Bogdanova*, Lilia Dumbrăveanu Gheorghe**, Doina Vasile Bobescu** 
*SI “The Filatov Institute of Eye Diseases and Tissue Therapy of the National Academy of Medical Sciences of Ukraine”, 
Odesa, Ukraine 
**Department of Ophthalmology and Optometry, “Nicolae Testemiţanu” State University of Medicine and Pharmacy, Republic 
of Moldova, Chişinău 
 
 
 
Accepted: March 19th, 2023 
 
 

Abstract 
Introduction: Uveitis is a disease that manifests with increased vascular 
permeability and occlusion, with some ischemia and inflammatory 
mediators. It is characterized by a wide range of pathological processes, 
including inflammation, increased vascular permeability and occlusion, local 
ischemia and cell alteration by inflammatory mediators, and is characterized 
by the presence of complications.  
Aim: To study the state of ocular hemodynamics by rheoophthalmography, 
as well as the immune status in patients with idiopathic recurrent anterior 
uveitis complicated by intraocular hypertension, Fuchs heterochromic 
uveitis, Posner-Schlossman syndrome, during the relapse period. 
Materials and methods: 93 patients with idiopathic recurrent anterior 
uveitis were included in this study, 8 patients with Fuchs’ uveitis, and 6 
patients with Posner-Schlossman syndrome. According to clinical signs, 
relapse and remission were considered. The control group (healthy 
volunteers of the same age) consisted of 27 people. In this regard, 5 groups 
of subjects were formed. The mean age of the patients was (M ± SD) 39.2 ± 
14.6 years. According to the Median (range), the duration of the disease in 
patients was 2033 (350-3285) days, intraocular hypertension being 
recorded at P0 > 20 mm Hg. 
Statistical analysis was carried out in spreadsheets using STATISTICA 8.0 
(StatSoft.Inc) program. Quantitative indicators were evaluated according to 
the correspondence to the normal distribution and to the Kolmogorov-
Smirnov criterion. With a normal distribution, arithmetic means (M) and 
standard deviations (SD), limits of the 95% confidence interval (95% CI) and 
Student’s t-test were calculated.  
Results: The volumetric blood filling of the eye according to the 
rheoophthalmographic indicator RQ during the period of remission of 
uncomplicated and complicated by hypertension anterior uveitis was 
reduced by 32.4%-40.5%, respectively, compared with the norm. During the 
period of relapse, RQ was significantly higher by 28% (p<0.05) than in 
remission, in the group of uncomplicated uveitis, and in the group of uveitis 
with increased IOP, no significant differences between the periods of 
remission and relapse were observed, which reflected the ischemic process 
in the relapse period. Volumetric blood filling in Fuchs and Posner-
Schlossman syndromes in the acute period did not differ from the norm. 
Cellular immunity in the groups of uncomplicated and complicated by 
intraocular hypertension idiopathic uveitis, as well as with Fuchs and 
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Posner-Schlossman syndromes, had a higher level of CD4 helper 
lymphocytes and a lower level of CD8 suppressor lymphocytes, which 
reflected higher values of the immunoregulatory index. The increase in the 
immunoregulatory index is most pronounced in Fuchs and Posner-
Schlossman syndromes.  
Discussion: In the presented study, the incidence of idiopathic recurrent 
anterior uveitis complicated by intraocular hypertension was 9,9% among 
all cases of idiopathic recurrent anterior uveitis in one-time period. 
According to literature, this complicated form of uveitis occurs in 11,5%-
46,1% of cases. Most often (up to 92% of cases), the anterior chamber angle 
was open. 
Conclusions: Different activity of the mechanisms regulating the balance of 
cellular and humoral immunity, sensitivity of T-cells to eye antigens in 
idiopathic anterior uveitis, Fuchs and Posner-Schlossman syndromes was 
assumed. Peculiarities of eye hemodynamics in these forms of uveitis were 
also revealed. 
Keywords: idiopathic anterior uveitis, Fuchs syndrome, Posner-Schlossman 
syndrome, T-cell sensitivity to eye antigens, eye hemodynamics 
Abbreviations: IOP = intraocular pressure, IOHS = inflammatory ocular 
hypertension syndrome, HSV = herpes simplex virus, CMV = 
cytomegalovirus, OCT = optical coherence tomography, OD = right eye, OS = 
left eye 

 
 
Introduction  

Uveitis is one of the most common eye diseases, 
has many clinical manifestations with different 
phenotypes, is the fifth leading cause of visual 
impairment in developed countries, and accounts for 
about 10% of reported cases of blindness [1]. 
Recurrent anterior uveitis of unknown etiology (or 
idiopathic uveitis) is the most common form of uveitis 
[2,3]. This nosological form is registered in 36% of 
cases [4]. One of the most serious vision-threatening 
consequences of this condition is secondary 
glaucoma, which has an incidence of 5% to 24%. 
Therefore, in uveitis, monitoring of IOP is necessary 
at all visits for the patient [5]. Both acute and 
transient increases in intraocular pressure are 
observed against the background of acute or chronic 
recurrent inflammation [6,7]. 

The etiology of uveitis complicated by elevated 
IOP is different. Intraocular hypertension occurs in 
both non-infectious (about 15% of cases) [5] and 
infectious uveitis. 25% of uveitic patients have 
elevated IOP and 20% develop inflammatory 
glaucoma [8]. An increase in IOP is described in viral 
uveitis: the most common viruses in this case are 
herpes simplex (HSV), chickenpox, cytomegalovirus 
(CMV) and rubella. Currently, the following 
syndromes are associated with viral etiology: Posner-
Schlossman syndrome and Fuchs uveitis syndrome. In 
Posner-Schlossman syndrome, CMV appears to be the 
main cause, especially in Asia, and less commonly, 
herpes simplex virus (HSV). As for Fuchs uveitis 
syndrome, rubella virus is the main etiological agent 
in the USA and Europe, while CMV is the predominant 
cause in Asia [9]. 

Posner-Schlossman syndrome is a type of uveitis 
that is characterized by an acute unilateral increase in 
IOP, manifested as a glaucomacyclitis crisis, usually of 
a recurrent nature of the course, characterized by the 
presence of inflammatory cells in the anterior 
chamber, rare precipitates, atrophy of the iris, while 
posterior synechiae are usually absent. Fuchs uveitis 
(FU) is characterized by chronic, mild anterior uveitis 
with stellate precipitates, heterochromia and iris 
atrophy may be present, and early cataracts are 
common. Patients with FU are characterized by 
prolonged, mild inflammation and a less acute 
increase in IOP than with Posner-Schlossman 
syndrome. This long-term inflammation and 
persistently elevated IOP are more likely to lead to 
secondary glaucoma in patients with Fuchs uveitis 
[10]. More than half of HSV-induced keratouveitis 
develops intraocular hypertension and secondary 
open-angle glaucoma during relapses, and most of 
them resolve after proper inflammation treatment 
[11]. Less common causes include sarcoidosis, 
toxoplasmosis, listeriosis, and syphilis [6]. Also, in 
literature, the etiology of ocular hypertension is 
considered according to the type of inflammation. 
Concordant with some data, 76.7% of intraocular 
hypertension in cases of non-granulomatous uveitis 
was caused by steroids, but 70% of intraocular 
hypertension in granulomatous uveitis was induced 
by inflammation [12]. 

The mechanisms of acute increase in IOP in 
patients with uveitis are numerous, and may include 
structural changes such as blockage of the pupil, iris 
bombe, causing closure of the angle of the anterior 
chamber, the formation of peripheral anterior 
synechia, limiting outflow, displacement of the iris 
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root anteriorly against the background of exudative 
detachment of the ciliary body, and direct 
inflammation of the trabecular meshwork, which can 
lead to the phenomenon previously described as 
inflammatory ocular hypertension syndrome (IOHS) 
[13]. It should be noted that damage to the function of 
the trabecular meshwork because of a chronic 
inflammatory process occurs in most cases of 
intraocular hypertension, and this process is an open-
angle type [14-16]. 

Ocular hypertension in uveitis is usually 
associated with resistance to the outflow of aqueous 
humor associated with exposure to the trabecular 
meshwork of inflammatory cells, cytokines, iris 
pigment, corticosteroids, or possibly other factors 
[17]. Ocular hypertension can lead to glaucoma with 
damage to the optic nerve; therefore, understanding 
the risk of its occurrence, determined by its 
predictors, is of great clinical importance [18]. Ocular 
hypertension is considered the most important risk 
factor for glaucoma; lowering IOP is the main strategy 
for preventing glaucoma in patients at risk and 
slowing its progression in patients with advanced 
glaucoma. According to the results of a retrospective, 
multicentered, cohort study, statistically significant 
risk factors for ocular hypertension in uveitis 
included the presence of systemic hypertension, 
surgery on the affected or fellow eye, including 
vitrectomy; presence of structural changes in the 
anterior (peripheral synechiae) and posterior 
segment of the eye (epiretinal membrane) active 
inflammatory process (cells of the anterior chamber: 
Tyndall +++), low visual function, current use of 
systemic, periocular and local corticosteroids for the 
last three months [5,14]. The treatment of uveitic 
(inflammatory) glaucoma is particularly challenging 
because it aims to reduce both inflammation and 
lower intraocular pressure, the goals of which may 
conflict with each other [5]. 

The presence of vascular dysregulation in 
glaucoma is a well-known fact [19-21]. Depending on 
the periods of the inflammatory process, features of 
eye hemodynamics in anterior uveitis are described 
in some works [22,23]. We indicated above that 
systemic hypertension is one of the risk factors, but 
there is practically no information about the features 
of regional hemodynamics in anterior uveitis 
complicated by intraocular hypertension. It is known 
that the level of volumetric blood filling, perfusion 
pressure and the vascular wall tonus determine the 
degree of the pathological process in tissue nutrition. 

Experts note that we know little about the 
immune mechanisms involved in uveitis and, 
particularly, in idiopathic form [4,23]. Considering 
the complex pathogenetic mechanism of uveitis, it is 
important to study the interaction of the immune and 

vascular systems, as well as prevention of irreversible 
morphological complications. 

Aim 
To study the state of ocular hemodynamics using 

rheoophthalmography, as well as the immune status 
in eyes with idiopathic recurrent iritis complicated by 
intraocular hypertension, Fuchs heterochromic 
uveitis, and Posner-Schlossman syndrome during the 
relapse period. 

Materials and methods  
The examination was completed at the 

Inflammatory Eye Pathology Department, Functional 
Research Methods Laboratory, Immunology 
Laboratory of “Filatov Institute of Eye Diseases and 
Tissue Therapy of the National Academy of Medical 
Sciences of Ukraine”, in 93 patients with recurrent 
idiopathic anterior uveitis, 8 patients with Fuchs 
heterochromic uveitis (Fuchs’ uveitis) and 6 patients 
with Posner-Schlossman syndrome. According to 
clinical signs and considering the period of the 
inflammatory process, we distinguished: relapse and 
remission, and the presence of complications - 
intraocular hypertension. The control group (healthy 
volunteers of the same age) consisted of 27 people. 
So, 5 groups of subjects were formed. The mean age of 
the patients was (M ± SD) 39.2 ± 14.6 years. The 
duration of the disease in patients with idiopathic 
anterior uveitis, Fuchs heterochromic uveitis, and 
Posner Schlossman syndrome was similar and was on 
average 2033 (350-3285) days according to the 
Median (range). It should be noted that patients with 
Fuchs and Posner Schlossman syndromes were 
examined only during the period of relapse due to the 
lack of observational compliance in the inter-relapse 
period. All measures to ensure the safety and health, 
respect for rights, human dignity and moral standards 
were provided for all patients in accordance with the 
principles of the Helsinki Declaration of Human 
Rights, the Council of Europe Convention on Human 
Rights and Biomedicine and the relevant laws of 
Ukraine. Written informed consent was obtained 
from each participant after a detailed explanation of 
the nature of the study. The institution’s ethics 
committee approved the work. 

All patients underwent clinical ophthalmological 
examinations, including visual acuity, slit lamp 
biomicroscopy, gonioscopy, anterior chamber depth 
measurement, axial length measurement, 
pachymetry, visual fields (automatic Humphrey 
examination, standard 24-2 SITA; Carl Zeiss Meditec) 
and ophthalmoscopy with dilated pupil, OCT of the 
macula, optic disc and peripapillary retina. 
Measurement of intraocular hydrodynamics was 



Romanian Journal of Ophthalmology 2023; 67(1): 20-32 
 

 
23 

© 2023 The Authors.  
Romanian Journal of Ophthalmology 
 

carried out by tomography; intraocular hypertension 
was recorded at Р0 > 20 mmHg. 

 
Rheoophthalmography (ROG) was performed on a 

computerized rheographic complex (Reocom, 
Ukraine, Kharkov). The complex is designed to 
measure the electrical impedance of human body 
parts and temporal parameters of 
electrocardiography (ECG) and process the data 
obtained, calculate regional hemodynamic 
parameters, as well as print out the results of 
measurements and calculations. 

Rheoophthalmography (from Greek rheos - flow + 
ophthalmos - eye + grapho - write) is a method for 
studying hemodynamics in the choroid, based on 
continuous graphic registration of changes in the 
electrical resistance of the eyeball during cardiac 
cycles. The biophysical foundations of rheography are 
based on the fact that living tissue is a conductor of 
electric current, but also has resistance to current. 
The use of alternating current of high frequency (40-
100 kHz) and low power - up to 3 mA made it 
possible to remove interference and highlight part of 
the impedance due to fluctuations in the blood filling 
of tissues. In 1998, the staff of the laboratory and 
employees of the Kharkov Aerospace University 
(Ukraine) developed, for the first time in Ukraine, a 
software for recording and analyzing 
rheoophthalmography for serial computer 
rheographs, and developed standard indicators. The 
presence of anastomoses between the posterior short 
and long ciliary arteries of the eye allows rheographic 
examination of the hemodynamics not only in the 
ciliary body, but also integrally throughout the entire 
vascular tract and retina. 

The study of ROG was carried out with the patient 
in supine position. Under epibulbar anesthesia with 
proxymetacaine hydrochloride (0,5%), a contact 
sensor-lens was placed on the patient’s eyeball and a 
short-term (up to 60 s) recording was made with 
parallel ECG recording (lead II). 

In this work, we used the parameters of 
volumetric pulse blood filling, determined by the 
rheographic coefficient according to Jantsch - (RQ, 
‰). 

RQ = (A/ Z) * 1000%; 
where A is the amplitude of the 

rheoophthalmogram (Ohm) and Z is the base 
resistance (Ohm) between the sensor electrodes. 

 
Immunological studies included methods for 

assessing cellular and humoral immunity. Samples 
were taken by phlebotomy with a disposable syringe, 
4-5 ml of heparinized blood being diluted 2 times 
with 0,9% NaCl solution. Microscopy was performed 
with a magnification of the objective x 80, eyepiece x 
15. 

Using the immunohistocytochemical PAP method, 
using monoclonal antibodies (MAB), the main 
immunological cells (CD 3 - T cells, CD 4 - T-cells-
helper-effectors, CD 8 - T-lymphocytes-suppressors, 
CD 16 - lymphocytes-killers, CD 19 - B cells) were 
studied. The levels of immunoglobulins of classes A, 
M, G were determined by the standard method of 
enzyme immunoassay using a Statfax apparatus 
(Awareness Technology, USA), a test system 
manufactured by Granum, Ukraine was used. 

The assessment of the specific reactivity of 
lymphocytes to eye tissue antigens was carried out 
using a comprehensive method for assessing the 
individual sensitivity of the organism to various drugs 
developed in the laboratory of immunology from 
Odessa, using the method of parallel trials [24]. The 
technique consists in obtaining a suspension of 
lymphocytes, and then carrying out their special 
cultivation with the studied preparations, and the 
subsequent application of the immunohistochemical 
PAP method using monoclonal antibodies. The main 
steps of this technique are as follows:  

− Obtaining a lymphocytic suspension by 
centrifugation (Ficoll-Verografin solution 
with a density of 1.076-1.078 g/ cm3) and 
double cleansing of the cells with balanced 
salt solution of NaCl 0,9% (BSS). 

− Parallel incubation for 1 hour at 370C in an 
immunological plate: 1) 0,05 ml of cell 
suspension of lymphocytes and 0,05 ml of 
BSS; 2) 0,05 ml of a cell suspension of 
lymphocytes and 0,05 ml of a solution 
prepared from the retinal tissues; 3) 0,05 ml 
of a cell suspension of lymphocytes and 0,05 
ml of a solution prepared from the tissues of 
the choroid, 4) 0,05 ml of a cell suspension of 
lymphocytes and 0,05 ml of a solution 
prepared from the lens. Obtaining 
preparations from eye tissues, the 
concentration of preparation solutions used 
and the amount of protein in them were 
developed by previous researchers [25]. 
Measurement of the amount of protein in eye 
tissue preparations was carried out using a 
Specol-1300 spectrophotometer, using the 
Lowry colorimetric method. All preparations 
had the same amount of protein. Next, a 
standard immunohistochemical method for 
determining T-lymphocytes CD 3, using 
monoclonal antibodies, was used. When 
considering the results, the number of CD 3 in 
the experimental samples (with the 
preparation of the retina, of the choroid and 
the lens) and the number of CD 3 in the 
control samples were determined (with BSS) 
[26]. The difference between these 
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parameters was determined, and the obtained 
data were statistically processed. 

 
Statistical analysis 
Accumulation, correction, visualization and 

systematization of the obtained results, and statistical 
analysis were carried out in spreadsheets using the 
program STATISTICA 8.0 (StatSoft.Inc). Nominal data 
were described with absolute values and percentages. 
Quantitative indicators were evaluated according to 
the correspondence to the normal distribution 
according to the Kolmogorov-Smirnov criterion. The 
data obtained with a normal distribution were 
combined into variational series. When comparing 
the average values of normally distributed 
populations, Student’s t-test was calculated. Sets of 
quantitative indicators, the distribution of which 
differed from normal, were described using the values 
of the median (Median) and the lower and upper 
quartiles (Ql-Qu). For their comparison, the Mann-
Whitney U-test was used. Differences in indicators 
were considered statistically significant at a 
significance level of p ≤ 0.05. The strength of 
correlations was studied by the Spearman and 
Pearson coefficients. 

Results 
Among the cohort of examined patients with 

idiopathic recurrent anterior uveitis (there were 171 
people in the database from 2014 to 2022), a 
complicated course with an increase in IOP was 
registered in 17 people (9,9%) and an uncomplicated 
course was recorded in 76 people (44,4%). 

In a complicated course of uveitis with an 
increase in IOP, a mixed injection of conjunctival 
vessels, sweating of the corneal endothelium, slight 
corneal edema, fuzzy iris pattern, and intense 
opacities in the vitreous body were observed. The 
optic disc is pale pink, the contours are clear, and the 
reflexes in the macular zone are fuzzy. The anterior 
chamber angle (ACA) was open, had an average 
width, about 30°, the iris root having slight 
destructive changes. 

When studying the relationship of volumetric 
blood filling of the eye in terms of RQ and the period 
of the disease (according to the remission code - 0, 
relapse -1), a direct correlation of weak strength 
r=0.25 (p<0,05) was revealed. During remission of 
anterior uncomplicated and complicated by 
intraocular hypertension uveitis, its decrease in 
comparison with the norm by 32,4%-40,5% (p<0,05) 
was noted. During the period of relapse, this indicator 
does not differ from the norm (Table 1). In the 
uncomplicated course during the period of relapse, 
RQ was significantly higher by 28% (p<0,05) than in 
remission, and in the group of uveitis with increased 
IOP, no significant differences were observed 
between the periods of remission and relapse. 
Attention was drawn to the lower values of the upper 
quartile of the blood filling index in the group of 
complicated course of uveitis - the tendency to 
decrease in blood filling in uveitis with intraocular 
hypertension in all periods of the course of the 
disease. RQ did not differ from the norm and from the 
other groups during the relapse period (Table 1) in 
patients with Fuchs and Posner-Schlossman 
syndromes during the relapse period. 

 
Table 1. Volumetric blood filling of the eye RQ (‰) according to rheoophthalmogram data in patients with recurrent 
anterior uveitis, Fuchs and Posner-Schlossman syndrome 

 
Nosological form 

 
Group 
number 

RQ 
Volumetric blood filling of the eye 
Remission Relapse  

Median 
Range 

n 

Median 
Range 

n 
Uncomplicated idiopathic anterior uveitis  

1 
2,5 
1,9-3,7 
29 

3,2 
2,1-4,6 
47 

Р=0,05 
Complicated by intraocular hypertension 
idiopathic anterior uveitis 

 
2 
 

2,2 
1,5-2,6 
7 

3,1 
2,3-3,8 
10 

Р=0,1 

Fuchs heterochromic uveitis 3 
 

- 3,8 
3,2-5,2 
8 

Posner Schlossman syndrome  
4 

- 3,6 
3,2-3,8 
6 
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Control  5 3,7 
2,2-4,8 
27 

Significance level of differences Р1-5= 0,01 
Р2-5 = 0,04 

 

 

Р1-5= 0,3 
Р2-5 = 0,2 
Р3-5= 0,6 
Р4-5= 0,8 

Note: Median = median; Ql-Qup-lower = upper quartile (25%-75%); M = arithmetic mean;  
SD = standard deviation; N = number of patients 

 
When considering the characteristics of cellular 

immunity in groups of patients with uveitis, it was 
found that the absolute number of CD3 lymphocytes 
in groups 1-4 was higher than normal by an average 
of 20% (p<0,05), but did not differ between groups. 
The absolute number of CD4 helper lymphocytes was 
higher than normal in the 1st and 3rd groups, and the 
relative number of CD4 cells was higher in groups 3-4 
by 21% (p<0,05) compared to the norm (Table 2). In 
Posner-Schlossman syndrome, the level of CD4 was 
higher than in idiopathic uveitis. In the Posner-
Schlossman syndrome group, the absolute number of 
CD8 suppressor lymphocytes was less than normal 

and less than in Fuchs uveitis (p<0,05). The 
immunoregulatory index, which reflects the ratio of 
the number of helper lymphocytes to the number of 
suppressor cells, was higher than normal in groups 1-
4 (Table 2) and in the group with Posner-Schlossman 
syndrome and Fuchs uveitis was higher than in 
uncomplicated idiopathic uveitis. Thus, a feature of 
cellular immunity in groups with complicated uveitis 
and syndromes was a higher level of CD4 helper 
lymphocytes and a lower level of CD8 suppressor 
lymphocytes, which reflected higher values of the 
immunoregulatory index. 

 
Table 2. Indicators of cellular immunity during relapse period 

 
Nosological 
form 

 
Group 
number 

 
СD 3 
 

 
СD4 
 

 
СD8 
 

СD4/ СD8 
(immuno-
regulatory 
index) 

cells/ μL 
Median 
(Range) 

 

% 
M ± SD  

cells/ μL 
 
Median 
(Range) 

% 
M ± SD 

cells/ μL 
 
Median 
(Range) 

% 
M ± SD  
 

% 
M ± SD  

Uncomplicated 
idiopathic 
anterior uveitis 
N=32 

 
1 
 

1231 
(1127-
1414) 
 

62 ± 5,1 
 

951 
(794-1091) 
 
32 

45,4 ± 5,2 257 
(216-327) 
 

15,4 ± 6,2 
 

3,4 ± 1,0 
 

Complicated by 
hypertension 
idiopathic 
anterior uveitis 
N=7 

 
2 
 

1153 
(1034-
1206) 
 

62 ± 7,5 
 
 

836 
(820-936) 
 

44,3 ± 5,6 340 
(252-374) 
 

15,8 ± 5,7 
 
 

3,2 ± 1,3 
 

Fuchs 
heterochromic 
uveitis 
N=5 

3 
 

1893 
(1635-
1893) 

62 ± 5,0 
 

1059 
(1327-
1509) 

50,0 ± 5,0 353 
(308-395) 

13,7 ± 4,0 
 
 

4,3 ± 0,2 
 

Posner 
Schlossman 
syndrome 
N=6 

 
4 

1248 
(1206-
1354) 

66 ± 1,2 1053 
(936-1107) 

53,2 ± 1,2 205 
(200-252) 

11,6 ± 2,1 
 
 

4,7 ± 0,9 
 

Control 
N=27 

5 1007 
(772-1104) 

64,8 ± 5,8 
 

645 
(575-736) 

43,1 ± 5,7 274 
(198-322) 

18,2 ± 5,4 
 

2,5 ± 0,9 

Level of Significant 
Differences 

Р1-5=0,001 
Р2-5=0,003 
Р3-5=0,006 
Р4-5=0,002 

 
 
 
 
 

Р1-5=0,05 
Р3-5=0,02 
Р4-5=0,06  
 
 
 
 

Р3-5=0,03 
Р4-5=0,0001 
Р1-4=0,002 
Р2-4=0,009 

Р4-5= 0,006 
Р3-4= 0,02   

Р1-5=0,08 
Р4-5= 0,01 
 
 

Р1-5=0,003 
 
Р2-5=0,04 
Р3-5=0,02 
Р4-5=0,006 
Р1-3=0,02 
Р1-4=0,002 

Note: Median = median; Ql-Qup = lower-upper quartile (25%-75%); M = arithmetic mean;  
SD = standard deviation; N = number of patients 

 
The relative number of natural killers did not 

differ significantly from the norm, except for the 
group with Posner-Schlossman syndrome, in which 
this indicator was higher than the norm and there 
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was a tendency to higher rates in comparison with 
the first (P1-4 = 0.07) and the second (P2-4 = 0.06) 
groups. The level of phagocytic neutrophils in the 

group of uveitis with intraocular hypertension was 
higher than normal by 25,3% (p<0,05). 

 
Table 3. Level of natural killers and phagocytic neutrophils in patients with recurrent anterior uveitis, Fuchs and Posner-
Schlossman syndrome during relapse 

 
Nosological form 

 
Group 
number 

СD 16 
(natural killers) 

Phagocytic neutrophils 

cells/ μL 
Median 
(Range) 

% 
M ± SD 

cells/ μL 
Median 
(Range)  

% 
M ± SD 

Uncomplicated idiopathic 
anterior uveitis 
N=32 

 
1 
 

194 
(155-256) 

10,4 ± 3,3 2600 
(2013-3423) 

73,8 ± 11,8 

Complicated by 
hypertension idiopathic 
anterior uveitis 
N=7 

 
2 
 

220 
(180-272) 
 
 

12,0 ± 3,1 
 
 

3488 
(2657-3952) 

84,6 ± 4,6 

Fuchs heterochromic 
uveitis 
N=5 

3 
 

642 
(237-680) 

 
16,7 ± 5,7 

1825 
(1825-7699) 

65,3 ± 20,2 

Posner Schlossman 
syndrome 
N=6 

 
4 

156 
(123-180) 

8,0 ± 2,0 
 

2257 
(1909-5814) 

77,2 ±10,2 

Control 
N=27 

5 196 
102-233 

12,4 ± 3,9 
 

2926 
(2162-2954) 

67 ± 5,2 

Level of Significant Differences  Р3-5=0,02 
Р2-3=0,04 
Р3-4=0,02 
Р1-3=0,04 

 Р2-5=0,0002 
 

Note: Median = median; Ql-Qup = lower-upper quartile (25%-75%); M = arithmetic mean;  
SD = standard deviation; N = number of patients 

 
Analysis of changes in humoral immunity showed 

an increase in the absolute number of B-lymphocytes 
in groups 1-4. Groups with Fuchs uveitis and Posner-
Schlossman syndrome showed highest values of B-
lymphocytes (Table 4). The level of Ig A in groups 1-3 
was above the norm by 32% (p<0,05), and in the 
Posner-Schlossman group it was above the norm by 
63% (p<0,05). The level of Ig M in groups 1,3,4 was 
above the norm by 35% (p<0,05). The level of Ig G 
was reduced in the second group in comparison with 
the norm by 31% (p<0,05) (Table 4). 

A weak direct correlation was found between the 
volumetric blood filling of the eye RQ and the level of 
Ig A in the blood serum of patients r=0.28 (p<0,05) 
and the level of Ig G r=0.27 (p<0,05). 

Thus, features of humoral immunity were its high 
activity in idiopathic and Fuchs uveitis and Posner-
Schlossman syndrome in terms of the number of B-
lymphocytes, the level of Ig A and Ig M. A 
characteristic feature was a higher value of these 
indicators in Fuchs and Posner-Schlossman 
syndromes. IgG levels were deficient (below normal) 
in the idiopathic uveitis group with hypertension. 

 
Table 4. Indicators of humoral immunity in patients with recurrent anterior uveitis, with Fuchs and Posner-Schlossman 
syndrome during relapse 

 
Nosological form 

 
Group 
number 

СD 19 
(В-lymphocytes) 

Ig A Ig M Ig G 

cells/ μL 
 
Median 
(Range) 

% 
M ± SD 

г/ л 
 
M ± SD 

г/ л 
 
M ± SD 

г/ л 
 
M ± SD 

Uncomplicated 
idiopathic anterior 
uveitis 
N=32 

 
1 
 

354 
(275-431) 
 
 

 
16,5 ± 3,4 
 

 
2,6 ± 0,7 

 
1,2 ± 0,2 
 

 
13,6 ± 1,9 

Complicated by 
hypertension 
idiopathic 

 
2 
 

360 
(260-374) 
 

 
14 ± 4,4 
 

 
2,5 ± 0,7 

 
1,1 ± 0,3 
 

 
9,8 ± 1,8 
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anterior uveitis 
N=7 

   

Fuchs heterochromic 
uveitis 
N=5 

3 
 

514 
(450-514) 

17 ± 1,7 
 

2,5 ± 0,7  1,2 ± 0,4 
 
 

11,7 ± 2,1 
 

Posner Schlossman 
syndrome 
N=6 

 
4 

371 
(360-389) 

 
19,4 ± 0,5 
 
 

 
3,1 ± 0,1 

 
1,3 ± 0,08 
 
 

 
12,5 ± 3,5 
 
 

Control 
N=27 

5 236 
(178-278) 

15,7 ± 3,4 
 

1,9 ± 0,5 0,9 ± 0,2 14,4 ± 2,3 

Level of Significant Differences Р1-5=0,0001 
Р2-5=0,03 
Р3-5=0,005 
Р4-5=0,001 
Р1-3=0,03 
Р2-3=0,02 
Р3-4=0,03 

Р4-5=0,02 
Р1-4=0,07 
Р2-4=0,03 
Р3-4=0,02 

Р1-5=0,0001 
Р2-5=0,04 
Р3-5=0,03 
Р4-5=0,00001 
Р2-4=0,06 
Р3-4=0,001 

Р1-5=0,0001 
Р2-5=0,03 
Р4-5=0,00007 

Р2-5=0,0003 
Р1-2=0,0001 

Note: Median = median; Ql-Qup = lower-upper quartile (25%-75%); M = arithmetic mean;  
SD = standard deviation; N = number of patients 
 
 

When analyzing the sensitivity of T-cells to retinal 
antigens and to antigens of the choroid, an increase in 
this indicator was revealed in all groups in 
comparison with the norm by 2,9-2,3 times (p<0,05), 
and in the group of patients with Posner Schlossman 
syndrome - 3,8-4 times (p<0.05) (Table 5). The 
sensitivity of T cells to lens antigens was higher than 
normal in groups of uveitis with intraocular 
hypertension and Posner Schlossman syndrome by 

1,9 times (p<0.05) and higher than in groups of 
uncomplicated uveitis and with Fuchs uveitis by 
50,7% (p<0.05) (Table 5). Thus, there was a high 
sensitivity to eye tissue antigens in patients with 
anterior uveitis, most pronounced in patients with 
Posner-Schlossman syndrome. The high sensitivity to 
the lens antigen in patients with intraocular 
hypertension and Posner Schlossman syndrome 
should be noted. 

 
Table 5. Peripheral blood T-cell sensitivity to retinal (antigen of retina - aR), choroidal (antigen of choroid - aCh) and lens 
(antigen of lens - aL) antigens in patients with recurrent anterior uveitis, with Fuchs uveitis and Posner-Schlossman 
syndrome during the relapse 

Nosological form Group 
number 

aR 
% 
 

aCh 
% 
 

aL 
% 
 

M ± SD M ± SD M ± SD 
Uncomplicated idiopathic 
anterior uveitis 
N=32 

1 12,9 ± 4,6 11,9 ± 3,8 12,5 ± 5,1 

Complicated by 
hypertension idiopathic 
anterior uveitis 
N=7 

2 12,6 ± 5,1 12,0 ± 4,4 18,0 ± 7,3 

Fuchs heterochromic uveitis 
N=5 3 10,7 ± 1,1 12,0 ± 0,8 12,6 ± 2,3 

Posner Schlossman 
syndrome 
N=6 

4 17,2 ± 6,2 21,2 ± 9,3 20 ± 8,3 

Control  
N=10 5 4,5 ± 3,4  5,3 ± 4,6 10 ± 3,7 

Level of Significant Differences 

Р1-5=0,0001 
Р2-5=0,006 
Р3-5=0,009 
Р4-5=0,00001 
Р1-4=0,07 
Р3-4=0,08 

Р1-5=0,0001 
Р2-5=0,003 
Р3-5=0,003 
Р4-5=0,002 
Р1-4=0,0001 
Р2-4=0,01 
Р3-4=0,02 

Р2-5=0,004 
Р4-5=0,002 
Р1-2=0,02 
Р3-4=0,04 

Note: M = arithmetic mean; SD = standard deviation; N = number of patients 
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Discussion 
In the presented study, the incidence of idiopathic 

recurrent anterior uveitis complicated by intraocular 
hypertension was 9,9% among all cases of idiopathic 
recurrent anterior uveitis in one-time period. 
According to literature, this complicated form of 
uveitis occurs in 11,5%-46,1% of cases. Most often 
(up to 92% of cases), the anterior chamber angle was 
open [12,27,28]. All our patients also had an open 
anterior chamber angle. According to our data, 
intraocular hypertension occurred in 100% of cases 
with Posner-Schlossman syndrome and Fuchs 
heterochromic uveitis. Such a high incidence of 
hypertension is consistent with literature data [12]. 
The reported high frequency of elevated IOP indicated 
the importance of careful monitoring in uveitis. 

To show some interesting cases from our practice, 
we presented Patient 1, of 35 years old. She had 
uveitis and uveal glaucoma due to rheumatoid 
arthritis and was treated with steroids (orally, eye 
drops, intramuscularly). OS (left eye) was operated 
for cataract, but the eye lost function due to a 
complete retinal detachment. IOP in the right eye had 
risen. IOP stabilized after the disappearance of 
uveitis. Visual acuity stabilized despite progressive 
lens opacity (0,5 nc). Patient 1 continued to be treated 
by a rheumatologist [8]. The figures below show her 
eyes on anterior segment photographs (Fig. 1,2). 

 

 
 
 
 
 

 
 
 
 

Patient 2, RM, 60 years old, was observed since 
2015 for chronic uveitis in OU (recurrent OD, 
remission OS). The patient’s medical history showed 
an increase in IOP, for which she was treated with 
antibiotics, steroids, NSAIDs, and was observed in the 
Republic of Moldova and sometimes in Italy and 
Germany. After frequent relapses in 2017, pupillary 
fusion occurred in the OD, iris bombe with IOP of 36 
mmHg and complicated cataract (Fig. 3,4). Laser 
iridotomy and anterior chamber injection of 
Bevacizumab were performed. OD calmed down, only 
pigmented precipitates remained. Currently, IOP is 
20/ 20 mmHg. This case shows the possibility of 
development of uveitic glaucoma, in a patient with 
chronic uveitis [8]. 
 

 
 
 
 
 

 
 
 
 
 

Fig. 1 RE (OD) 

Fig. 2 LE (OS) 

Fig. 3 RE (OD), 24.02.2021 

Fig. 4 RE (OD), 01.03.2021 
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As usually, uveitis associates inflammation, 
vascular hyperpermeability, sometimes with 
occlusion and eye ischemia because of inflammatory 
cytokines. Early diagnosis can prevent severe 
complications such as macular edema and new 
vessels formation. The study of hemodynamic 
features can improve our knowledge of the 
pathophysiology and natural course of the disease, 
and guide the decision-making of an ophthalmologist 
dealing with uveitis in the right direction [29]. 

Currently, due to the anatomical features of the 
vascular system of the eye, there is a small selection 
of non-invasive methods for studying eye-
hemodynamics, which determine its functional 
characteristics such as Fluorescein angiography (FA) 
and optical coherence tomography (SD-OCT). They 
are the most common ways to detect complications in 
these patients [30,31]. The transition from SD-OCTA 
to SS-OCTA has made visualization of choroidal 
anatomy more accessible and improved image quality 
for quantitative analysis. Sometimes, because of 
media opacities, some difficulties in taking good 
photos in patients with uveitis appear [32]. At 
present, few studies using angio-OCT in uveitis exist. 
While conducting a quantitative analysis, it was 
revealed that there is a significantly greater deficit of 
choroidal blood flow than in other forms of uveitis in 
posterior uveitis [33]. 

In cases with proliferative process in the choroid, 
a significant decrease in the maximum and minimum 
blood flow velocities in the posterior short and long 
ciliary arteries was noted in comparison with the 
control group. This was possible by studying the state 
of regional hemodynamics using Doppler ultrasound 
of the eye vessels in chorioretinitis of various 
etiologies [34]. 

Using a non-invasive method of impedancemetry 
(rheoophthalmography), we determined the state of 
volumetric blood filling of the choroid in terms of RQ. 
The analysis revealed a correlation between the 
values of the RQ index and the period of the disease - 
remission or relapse. Different levels of blood supply 
to the eye are determined in patients with 
uncomplicated and complicated increased IOP 
anterior uveitis, which is characterized by its 
insufficiency during remission. In case of uveitis with 
intraocular hypertension, its insufficiency is 
persistently expressed as there is no difference 
between remission and relapse. In Fuchs and Posner-
Schlossman syndromes, no significant changes were 
detected during the relapse period. All these reflect 
the different nature of pathophysiological processes 
and the participation of the vascular system in the 
inflammatory process with a heterogeneous clinical 
aspect. 

In the last three decades, the state of T-cell 
subpopulations in peripheral blood in anterior uveitis 

has been widely studied. The results of these works 
are contradictory. Compared with the norm, no 
changes were detected in the total number of T cells 
and in the ratio of helper/ suppressor cells of 
peripheral blood T cells in idiopathic uveitis and 
Fuchs uveitis [35,36], and a decrease in the number 
was found by a decrease in the total number of T 
lymphocytes in half of the patients who also had a 
deficiency of T-helpers in uveitis [37]. 

For comparison, some data showing that the vast 
majority of HBV-infected patients, especially those 
with inflammatory forms of eye pathologies, and who 
have local and systemic disorders of the immune 
status, are presented. Characteristic and common for 
the majority of HBV-infected patients, regardless of 
the clinical form of the eye disease, were the 
following: weakening of T-cell immunity (decrease in 
the total number of T-lymphocytes, lack of T-helpers); 
imbalance of immunoregulatory subpopulations, 
mainly due to deficiency of CD4-, less often - CD8-
cells), causing a decrease (in the vast majority of 
patients with keratitis and in 43% with uveitis) or an 
increase (in 26.8% with uveitis) of the index SD4/ 
SD8; a significant increase in the concentration of the 
CEC; serum dysimmunoglobulinemia (mainly IgG 
and/ or IgA, rarely IgM); increased systemic 
production of TNF-a while weakening the ability for 
systemic and local production of antiviral IFN-a - a 
key factor in antiviral immunity; deficiency of IgA in 
the SF with increased secretion of IgG. 

Manifestations of immunopathology 
characteristic of uveitis associated with HBV 
infection, patients with CG of unknown etiology and 
distinguishing this group from patients not infected 
with hepatitis viruses and not suffering from CG were 
revealed. These include a deeper weakening of T-
immunity, manifested by a decrease in the total 
number of T-cells, active T-lymphocytes and T-helper 
subpopulations (CD4); more frequent imbalance of 
immunoregulatory subpopulations towards a 
decrease or increase in the CD4/ CD8 index. More 
often than in other patients with uveitis, in the group 
of HBV-infected patients, elevated CEC concentrations 
were detected (in 16% and 33.7%, respectively; 
p<0.05) and also, in general, rare signs of 
immunopathology, such as the presence in the SC 
and/ or in the SF of antibodies to myelin (11.1%), 
collagen components (11.5%) and liver (17.5%). A 
deeper deficiency of IFN-f with activation of systemic 
and local production of the anti-inflammatory 
cytokine -TNF-a, which was observed in almost 90% 
of cases, was characteristic for HBV-infected patients, 
while in other etiology of the disease - half as often. 

It is known that in experimental autoimmune 
uveitis, T-lymphocytes, especially CD4 + T-
lymphocytes, play a central role in its 
immunopathogenic mechanisms. In humans, 
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activated CD4+ T cells and the inflammatory 
cytokines produced by these activated T cells also 
play a central role in immunopathogenic mechanisms 
[38]. Such differences can probably be explained by 
the fact that idiopathic uveitis is a very diversified 
disorder, it is a diagnosis of exclusion when clinical, 
radiological and biological examinations are 
inconclusive, and ophthalmological examination is 
not pathognomonic for a particular disease. Some 
idiopathic uveitis may be autoimmune or 
undiagnosed infectious uveitis, may have genetic 
determinants, or be the result of environmental 
factors. Currently, an infectious agent is considered as 
an initiating or potentiating factor. One way in which 
microbial agents may play a role is through their 
adjuvant effect, for example in shifting the balance of 
immune responses that are normally controlled by 
inhibitory regulatory mechanisms towards 
mechanisms that predispose patients to develop one 
of these diseases [4,23,39,40]. Common to the 
Posner-Schlossman and Fuchs syndromes is elevated 
IOP, which can lead to secondary glaucoma. It was 
found that, in general, inflammation in both diseases 
was promoted by a strong Th1 response, and high 
levels of IFN-γ, IL-5, and IL-10 in Posner-Schlossman 
syndrome indicate a distinctly more acute 
inflammation [41-43]. In our study, the 
immunoregulatory index was higher in the group of 
patients with Posner-Schlossman syndrome and 
Fuchs uveitis than in patients with uncomplicated 
idiopathic uveitis. At the same time, the highest values 
of humoral immunity were higher in these groups. 
Also, the number of natural killers in the group with 
Posner-Schlossman syndrome was also increased. All 
these point to the active stimulation of the immune 
system in these syndromes, as well as to various 
mechanisms of the immune response in uveitis 
complicated by an increase in IOP. This is confirmed 
by literature data - studies of the local immune 
response: in the intraocular fluid of the anterior 
chamber in Fuchs uveitis, CD8+ T cells were higher 
than in idiopathic uveitis, and the number of CD4+ 
cells was higher in idiopathic anterior uveitis than in 
Fuchs uveitis. Various local mechanisms have been 
proposed to regulate the balance of T-cell/ cytokine-
mediated inflammation in the anterior segment, 
which may underlie clinical differences, such as 
chronicity and steroid response in these diseases 
[36]. We have studied the sensitivity of T-cells to 
retinal antigens, choroid, and lens. High sensitivity to 
these eye tissue antigens was found in patients with 
anterior uveitis, most pronounced in patients with 
Posner-Schlossman syndrome. High sensitivity to the 
lens antigen should be noted in patients with 
intraocular hypertension and Posner Schlossman 
syndrome. According to literature data, in the 
experiment, immunization with retinal antigens 

activates antigen-specific retinal T cells. Over time, 
these activated T cells produce inflammatory 
cytokines, especially T helper (Th)1 cytokines, such as 
interferon (IFN)-γ and interleukin (IL)-2, which 
attract inflammatory cells such as B cells, 
macrophages, and retinal microglia, which can then 
damage retinal tissue. Thus, as intraocular 
inflammation develops, activated T cells and antigen-
specific T cells are present in the retina [42-45]. As a 
result, we studied the sensitivity of peripheral blood T 
cells. 

It should be noted that we revealed a weak 
correlation between the volumetric blood filling of the 
eye RQ and humoral immunity (Ig A and Ig G levels) 
in patients with anterior uveitis. 

Conclusions 
1. Volumetric blood supply to the eye according to 

the rheoophthalmographic indicator RQ during 
remission of uncomplicated and complicated by 
hypertension anterior uveitis was reduced by 
32.4%-40.5%, respectively, compared with the 
norm. In uveitic patients without complications, 
in remission period, RQ was significantly higher 
by 28% (p<0.05) than in remission, and in the 
group of uveitis with increased IOP, no significant 
differences were noted between the periods of 
remission and relapse, which reflected the 
ischemic process in the relapse period. 
Volumetric blood filling in Fuchs and Posner-
Schlossman syndromes in the acute period did 
not differ from the norm. 

2. A feature of cellular immunity in the groups of 
uncomplicated and complicated by intraocular 
hypertension idiopathic uveitis, as well as with 
Fuchs and Posner-Schlossman syndromes, is a 
higher level of CD4 helper lymphocytes and a 
lower level of CD8 suppressor lymphocytes, 
which reflect higher values of the 
immunoregulatory index. The increase in the 
immunoregulatory index is most pronounced in 
Fuchs and Posner-Schlossman syndromes. 

3. A feature of humoral immunity is its high activity 
in idiopathic uveitis, Fuchs and Posner-
Schlossman syndromes in terms of the number of 
B-lymphocytes and the level of Ig A and Ig M. 

4. Characteristic only for idiopathic uveitis, 
complicated by intraocular hypertension during 
the relapse period, was an increase in the level of 
phagocytic neutrophils and a deficiency in the 
level of Ig G in peripheral blood serum. 

5. A high sensitivity to eye tissue antigens (retina, 
choroid, lens) was revealed in patients with 
anterior uveitis, most pronounced in patients 
with Posner-Schlossman syndrome. Higher 
sensitivity to the lens antigen was also observed 
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in patients with uveitis with intraocular 
hypertension in comparison with its 
uncomplicated form. 
 

Conflict of Interest statement 
The authors report no conflicts of interest for this 

work. 
  

Informed Consent and Human and Animal Rights 
statement 

All participants signed a written informed 
consent. 

  
Authorization for the use of human subjects 

Ethical approval: The study protocol was 
approved by the Ethics Committee of the  SI “The 
Filatov Institute of Eye Diseases and Tissue Therapy 
of the National Academy of Medical Sciences of 
Ukraine” (protocol № 2 of 2022), and was performed 
according to the principles of safety,  ethical attitude 
and application of the rules of working with patients 
in accordance with the “Bioethical Regulations of the 
Declaration of Helsinki on the ethical regulation of 
medical research”, the Convention of the European 
Council on Human and Biomedical Rights and the 
relevant Laws of Ukraine. 

 
Acknowledgements 

None. 
 

Sources of Funding 
No funding was received for this research. 
 

Disclosures 
None. 
 

References 

1. Gritz DC, Wong IG. Incidence and prevalence of uveitis in 
Northern California; the Northern California Epidemiology of 
Uveitis Study. Ophthalmology. 2004 Mar; 111(3):491-500; 
discussion 500. https://doi: 10.1016/j.ophtha.2003.06.014.  

2. Tsirouki T, Dastiridou A, Symeonidis C, Tounakaki O, 
Brazitikou I, Kalogeropoulos C et al. A Focus on 
the Epidemiology of Uveitis. Ocul Immunol Inflamm. 2018; 
26(1):2-16. https://doi: 10.1080/09273948.2016.1196713.  

3. Miserocchi E, Fogliato G, Modorati G, Bandello F. Review on 
the worldwide epidemiology of uveitis. Eur J Ophthalmol. 
2013 Sep-Oct; 23(5):705-17. https://doi: 
10.5301/ejo.5000278.  

4. Errera MH, Pratas A, Fisson S, Manicom T, Boubaya M, Sedira 
N, Héron E, Merabet L, Kobal A, Levy V, Warnet JM, Chaumeil 
C, Brignole-Baudouin F, Sahel JA, Goldschmidt P, Bodaghi B, 
Bloch-Queyrat C. Cytokines, chemokines and growth factors 
profile in human aqueous humor in idiopathic uveitis. PLoS 
One. 2022 Jan 21; 17(1):e0254972. https://doi: 
10.1371/journal.pone.0254972.  

5. Daniel E, Pistilli M, Kothari S, Khachatryan N, Kaçmaz RO, 
Gangaputra SS, Sen HN, Suhler EB, Thorne JE, Foster CS, Jabs 
DA, Nussenblatt RB, Rosenbaum JT, Levy-Clarke GA, Bhatt NP, 
Kempen JH. Systemic Immunosuppressive Therapy for Eye 

Diseases Research Group. Risk of Ocular Hypertension in 
Adults with Noninfectious Uveitis. Ophthalmology. 2017 Aug; 
124(8):1196-1208. https://doi: 0.1016/j.ophtha.2017.03.041.  

6. Reddy S, Cubillan LD, Hovakimyan A, Cunningham ET Jr. 
Inflammatory ocular hypertension syndrome (IOHS) in 
patients with syphilitic uveitis. Br J Ophthalmol. 2007 Dec; 
91(12):1610-2. https://doi: 10.1136/bjo.2007.123174.  

7. Herndon L Jr., MD Professor, Department of Ophthalmology, 
Duke University Medical Center, Uveitic Glaucoma, Medscape, 
Ophthalmology, Updated: Sep 30, 2020. 

8. Bobescu D, Cușnir V, Dumbrăveanu L. Etiopathogenesis of 
inflammatory glaucoma. Treatment aspects. Public Health, 
Economy and Management In Medicine. 2022; 1(92),69.  

9. Babu K, Konana VK, Ganesh SK, Patnaik G, Chan NSW, Chee SP, 
Sobolewska B, Zierhut M. Viral anterior uveitis. Indian J 
Ophthalmol. 2020 Sep; 68(9):1764-1773. https://doi: 
10.4103/ijo.IJO_928_20.  

10. Pohlmann D, Schlickeiser S, Metzner S, Lenglinger M, 
Winterhalter S, Pleyer U. Different composition of intraocular 
immune mediators in Posner-Schlossman-Syndrome and 
Fuchs’ Uveitis. PLoSOne. 2018 Jun 26; 13(6):e0199301. 
https://doi: 10.1371/journal.pone.0199301.  

11. Burcea M, Avram CI, Stamate AC, Malciolu R, Oprea S, Zemba 
M. Hipertensiunea intraoculara în keratouveitele date de 
virusul herpes simplex [Ocular hypertension in herpes 
simplex keratouveitis]. Oftalmologia. (Romanian). 2014; 
58(3):23-8.  

12. Kanda T, Shibata M, Taguchi M, Ishikawa S, Harimoto K, 
Takeuchi M. Prevalence and aetiology of ocular hypertension 
in acute and chronic uveitis. Br J Ophthalmol. 2014 Jul; 
98(7):932-6. https://doi: 10.1136/bjophthalmol-2013-
304416.  

13. Kok H, Barton K. Uveitic glaucoma. Ophthalmo Clin North Am. 
2002 Sep; 15(3):375-87. https://doi: 10.1016/s0896-
1549(02)00028-7.  

14. Friedman DS, Holbrook JT, Ansari H, Alexander J, Burke A, 
Reed SB, Katz J, Thorne JE, Lightman SL, Kempen JH. MUST 
Research Group. Risk of elevated intraocular pressure and 
glaucoma in patients with uveitis: results of the multicenter 
uveitis steroid treatment trial. Ophthalmology. 2013 Aug; 
120(8):1571-9. https://doi: 10.1016/j.ophtha.2013.01.025.  

15. Kalogeropoulos D, Sung VC. Pathogenesis of Uveitic Glaucoma. 
J Curr Glaucoma Pract. 2018 Sep-Dec; 12(3):125-138. https:// 
doi: 10.5005/jp-journals-10028-1257.  

16. Dumbrăveanu L, Cușnir V, Bobescu D. A review of neovascular 
glaucoma. Etiopathogenesis and treatment. Rom J Ophthalmol. 
2021 Oct-Dec; 65(4): 315-329. https://doi: 
10.22336/rjo.2021.66. 

17. Kulkarni A, Barton K. Uveitic Glaucoma. In: Shaarawy T, 
editor. Glaucoma. 2. Vol. 1, 2015, London, Elsevier, 410-24. 

18. European Glaucoma Prevention Study (EGPS) Group. Miglior 
S, Pfeiffer N, Torri V, Zeyen T, Cunha-Vaz J, Adamsons I. 
Predictive factors for open-angle glaucoma among patients 
with ocular hypertension in the European Glaucoma 
Prevention Study. Ophthalmology. 2007 Jan; 114(1):3-9. 
https://doi: 10.1016/j.ophtha.2006.05.075. 

19. Grieshaber MC, Flammer J. Blood flow in glaucoma. Curr Opin 
Ophthalmol. 2005 Apr; 16(2):79-83. https://doi: 
10.1097/01.icu.0000156134.38495.0b.  

20. Mikheytseva IN, Kashintseva LT, Artemov AV, Khramenko NI. 
Study of corvitin efficiency in primary glaucoma. 
Fiziologicheskii Zhurnal (Ukrainian). 2012; 58(6):81-8.  

21. Chechin PP, Guzun OV, Khramenko NI, Peretyagin OA. Efficacy 
of transscleral Nd:YAG laser cyclophotocoagulation and 
changes in blood circulation in the eye of patients with 
absolute glaucoma. J. Ophthalmol. (Ukraine). 2018; 2:34-
9. https://doi.org/10.31288/oftalmolzh/2018/2/34-39. 

22. Khramenko NI. The state of the eye hemodynamics and the 
activity of the autonomic nervous system in anterior uveitis in 
different periods of its course. J. Ophthalmol. (Ukraine). 2015; 
5:25-9. 

https://www.ncbi.nlm.nih.gov/pubmed/27467180
https://www.ncbi.nlm.nih.gov/pubmed/27467180
https://doi.org/10.31288/oftalmolzh/2018/2/34-39


Romanian Journal of Ophthalmology 2023; 67(1): 20-32 
 

 
32 © 2023 The Authors.  

Romanian Journal of Ophthalmology 
 

23. Kushnir VN. Clinic, diagnosis, pathogenesis and treatment of 
eye diseases associated with infection of virus B hepatitis. 
Autoreferat of dissertation, Russian. Moscow, 2001, 46. 

24. Velychko LM, Bogdanova OV. A method for assessing the 
receptor-modifying effect of pharmacological immunotropic 
drugs on markers of cell activation. Patent of Ukraine № 
103483. 2015. Bull. № 24. 

25. Puchkovskaya NA, Shulgina NS, Minev MG, Ignatov RK. 
Immunology of eye pathology. (Russian), 1983, Moscow, 
Medicine, 207. 

26. Gluzman DF, Sklyarenko LM, Nagornaya VA, Kryachok IA. 
Diagnostic immunocytochemistry of tumors. (Russian). 2003, 
Kyiv, Morion, 171. 

27. Aman R, Engelhard SB, Bajwa A, Patrie J, Reddy AK. Ocular 
hypertension and hypotony as determinates of outcomes in 
uveitis. Clin Ophthalmol. 2015 Dec 7; 9:2291-8. https://doi: 
10.2147/OPTH.S90636.  

28. Herbert HM, Viswanathan A, Jackson H, Lightman SL. Risk 
factors for elevated intraocular pressure in uveitis. J 
Glaucoma. 2004 Apr; 13(2):96-9. https://doi: 
10.1097/00061198-200404000-00003.  

29. Agarwal A, Hassan M, Afridi R et al. The role of optical 
coherence tomography angiography in the management of 
uveitis. Int Ophthalmol Clin. 2016; 56(4):1-24. 
https://doi: 10.1097/IIO.0000000000000130. 

30. Kim AY, Rodger DC, Shahidzadeh A, Chu Z, Koulisis N, 
Burkemper B et al. Quantifying Retinal Microvascular Changes 
in Uveitis Using Spectral-Domain Optical Coherence 
Tomography Angiography. Am J Ophthalmol. 2016 Nov; 
171:101-112. https://doi: 10.1016/j.ajo.2016.08.035. 

31. Pichi F, Sarraf D, Arepalli S, Lowder CY, Cunningham ET Jr., 
Neri P et al. The application of optical coherence tomography 
angiography in uveitis and inflammatory eye diseases. Prog 
Retin Eye Res. 2017 Jul; 59:178-201. https://doi: 
10.1016/j.preteyeres.2017.04.005. 

32. Chu Z, Weinstein JE, Wang RK, Pepple KL. Quantitative 
Analysis of the Choriocapillaris in Uveitis Using En Face 
Swept-Source Optical Coherence Tomography Angiography. 
Am J Ophthalmol. 2020 Oct; 218:17-27. https://doi: 
10.1016/j.ajo.2020.05.006.  

33. Feng X, Kedhar S, Bhoomibunchoo C. Retinal blood flow 
velocity in patients with active uveitis using the retinal 
function imager. Chin Med J (Engl). 2013; 126(10):1944-7. 

34. Chudinova OV, Hokkanen VM. Current possibilities of 
chorioretinites diagnostics. Ophthalmology in Russia. 2012; 
9(1):67-72. (Russian). https://doi.org/10.18008/1816-5095-
2012-1-67-72. 

35. Murray PI, Dinning WJ, Rahi AH. T-lymphocyte subpopulations 
in uveitis. Br J Ophthalmol. 1984 Oct;68(10):746-9. 
https://doi: 10.1136/bjo.68.10.746.  

36. Muhaya M, Calder V, Towler HM, Shaer B, McLauchlan M, 
Lightman S. Characterization of T cells and cytokines in the 
aqueous humour (AH) in patients with Fuchs' 
heterochromiccyclitis (FHC) and idiopathic anterior uveitis 
(IAU). Clin Exp Immunol. 1998 Jan; 111(1):123-8. https://doi: 
10.1046/j.1365-2249.1998.00428.x. 

37. Zaĭtseva NS, Teplinskaia LE, Tabagari DZ, Kaliberdina AF. 
Izmeneniia subpopuliatsiĭ T-limfotsitov priu veitakh [Changes 
in T-lymphocyte subpopulations in uveitis]. Vestn Oftalmol. 
(Russian). 1989 Jul-Aug; 105(4):71-5.  

38. Mochizuki M. Regional immunity of the eye. Acta Ophthalmol. 
2010 May; 88(3):292-9. https://doi: 10.1111/j.1755-
3768.2009.01757.x.  

39. Dumbraveanu L. Clinica, diagnosticul și tratamentul uveitelor 
asociate cu spondiloartrită anchilozantă și artrită reactivă. 
Autoreferatul tezei de doctor în științe medicale. Chișinău, 
2011, 30. 

40. Zhu L, Chen B, Su W. A Review of the Various Roles and 
Participation Levels of B-Cells in Non-Infectious Uveitis. Front 
Immunol. 2021 May 14; 12:676046. https://doi: 
10.3389/fimmu.2021.676046.  

41. Pohlmann D, Schlickeiser S, Metzner S, Lenglinger M, 
Winterhalter S, Pleyer U. Different composition of intraocular 
immune mediators in Posner-Schlossman-Syndrome and 
Fuchs' Uveitis. PLoS One. 2018 Jun 26; 13(6):e0199301. 
https://doi: 10.1371/journal.pone.0199301.  

42. Sugita S, Shimizu J, Makabe K, Keino H, Watanabe T, Takahashi 
M. Inhibition of T cell-mediated inflammation in uveitis by a 
novel anti-CD3 antibody. Arthritis Res Ther. 2017 Jul 25; 
19(1):176. https://doi: 10.1186/s13075-017-1379-9.  

43. Payá EM, González MA, Ortuño MR, López-Corell PM, Fenoll 
MA, Mirete PU. Anterior uveitis and vasculitis in primary 
infection with VZV in a diabetic patient. Rom J Ophthalmol. 
2022 Oct-Dec; 66(4):369-372. https://doi: 
10.22336/rjo.2022.66.  

44. Evereklioglu C, Sener H, Horozoğlu F. Analysis of altmetrics 
and additional metrics of the 50 most-cited Behçet articles of 
all time: A Web of Science-based study. Rom J Ophthalmol. 
2022 Oct-Dec; 66(4):326-336. https://doi: 
10.22336/rjo.2022.59.  

45. Cristea AP, Stan C. Bilateral multifocal and recurrent 
chorioretinopathy - case report. Rom J Ophthalmol. 2022 Oct-
Dec; 66(4):373-381. https://doi: 10.22336/rjo.2022.67.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 


