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Abstract 
Introduction: Ischemic retinal vasculitis is an inflammatory disease affecting 
the retinal vessels. Visual acuity decreases due to macular ischemia, macular 
edema, neovascularization leading to vitreous hemorrhage, fibrovascular pro-
liferation or tractional retinal detachment. Purpose: To present the case of a 
patient with ischemic retinal vasculitis. Material and Methods: The case in-
volves a 34-year-old woman. The following tests were performed: complete 
blood count, biochemistry, coagulogram, rheumatological tests, serum cal-
cium level, angiotensin-converting enzyme, CT of the lungs, MRI of the brain 
and spine, serological tests for: cytomegalovirus, herpes simplex virus (type 1 
and 2), varicella-zoster virus, toxoplasmosis, tuberculosis, syphilis, as well as 
fluorescein angiography and optical coherence tomography. Results and 
Discussion: The patient was admitted to the hospital with visual acuity of the 
right eye, 0.8/0.9, and of the left eye, 1.0. The intraocular pressure in both 
eyes was normal: 14 mmHg in the right eye and 15 mmHg in the left eye. The 
following pathological finding was detected in the right eye fundus: an old 
chorioretinal cicatrix under the inferior temporal vascular arch with an 
ischemic exudate next to it, occlusion of the inferior temporal retinal arterial 
and venous branches, neovascularization and a preretinal hemorrhage. Fluo-
rescein angiography showed delayed filling of the affected vessels, neovascu-
larization, and major ischemia in the lower temporal part of the retina. The 
results of the serological tests for varicella zoster virus, herpes simplex virus 
type 1 and toxoplasmosis were outside the reference ranges. The patient was 
treated with Clindamycin and Acyclovir. Emergency laser therapy was per-
formed in the ischemic retina area. Previous toxoplasma chorioretinitis was 
diagnosed, which had led to ischemic retinal vasculitis with sectoral involve-
ment of the retinal vessels. The patient has been monitored over 3 - 4 month 
periods, showing high visual acuity and stable ocular condition. Conclusion: 
Patients with ischemic retinal vasculitis are a challenge when it comes to cla-
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rifying the etiological diagnosis. Treatment on time prevents severe and irre-
versible loss of vision. Occlusive vasculitis is a rare complication of ocular 
toxoplasmosis, but must be taken into consideration when young patients are 
involved.  
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1. Introduction 

Toxoplasmosis is a leading cause of infectious posterior uveitis. The most com-
mon ocular clinical manifestation of the disease is unilateral chorioretinitis with 
vitreitis [1] [2] [3]. Eyes are affected by an inflammatory process more frequent-
ly in acquired, postnatal infection. The factors determining the severity of the 
disease on the part of the host are: age, immune status, cultural and hygienic ha-
bits, race and geographical location. As to the causative agent, Toxoplasma gon-
dii, the genotype, stage of development and amount of the parasite at the time of 
inoculation are important [4]. Toxoplasma chorioretinitis usually follows a 
self-limiting course, but may lead to irreversible visual loss if the macula and op-
tic nerve are involved in the inflammatory process [5]. 

The most common complications of toxoplasma chorioretinitis are: cystoid 
macular edema and vasculitis, less often occlusion of arterioles or venules [6]. 
The involvement of retinal vessels in the disease results from the production and 
deposition of antigen-antibody complexes in the vessel walls, as well as sectoral 
mononuclear cell infiltration. Venous occlusions are more common than arterial 
retinal occlusions [1] [7] [8]. The main risk factor for vaso-occlusion is retinal 
ischemia, which stimulates the development of neovascularization. Neovascula-
rization is a rare and late complication, which may lead to vitreous hemorrhage, 
fibrovascular proliferation or tractional retinal detachment [9]. 

The purpose of this article is to present an interesting clinical case of a patient 
with ischemic retinal vasculitis, as well as our approach when establishing a 
clinical diagnosis. 

2. Clinical Case 

The clinical case presented is of a 34-year-old woman, an infectious disease doc-
tor, who was admitted to the University Eye Clinic, the town of Plovdiv, Bulga-
ria, in November 2019 with complaints of slightly reduced vision and a right eye 
floater.  

Informed consent was obtained from the patient for the presentation and 
publication of her disease data. 

The patient’s complaints date back to three and a half years ago (May 2016), 
when she experienced reduced visual acuity and spontaneous pain in the affected 
right eye. The presented medical documentation concerning the right eye de-
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scribed fine precipitates on the endothelium of the cornea, and in the fundus, a 
cotton-wool exudate under the inferior temporal vascular branch, as well as ves-
sels with tortuosity. The patient was diagnosed with optic neuritis of the right 
eye and received local non-specific anti-inflammatory therapy. A few months 
later (August 2016), the central visual acuity of the right eye, involved in the 
process, was restored but fluorescein angiography revealed occlusion of the low-
er temporal branch of arteria centralis retinae, so active monitoring was recom-
mended to the patient. 

In October 2019, the patient was hospitalized in the neurological department 
with complaints of severe dizziness, unstable gait, headache and staggering. 

In November 2019 she was admitted to our hospital with visual acuity of the 
right eye, 0.8/0.9, and of the left eye, 1.0. The intraocular pressure was normal, 
respectively: 14 mmHg of the right eye and 15 mmHg of the left eye, according 
to Goldmann tonometry. The anterior segment of both eyes was normal too. 
The following finding was visualized in the fundus of the right eye: chorioretinal 
cicatrix, located below the inferior temporal arch and an ischemic exudate lo-
cated right next to it, as well as neovascularizations, preretinal hemorrhage and 
occlusion of the inferior temporal artery with concomitant ischemia in the infe-
rior and temporal peripheral retina (Figure 1). The ophthalmoscopic finding in 
the left eye showed no pathology. 

In order to clarify the finding, fluorescein angiography (FA), optical cohe-
rence tomography (OCT) and perimetry were performed. During the FA of the 
right eye, delayed filling of the inferior temporal arterial and venous vessels was 
visualized, and in the final angiographic phases, leakage from neovasculariza-
tions and major ischemia from a missing capillary perfusion in the inferior and 
temporal peripheral retina was established (Figure 2). The FA detected a normal 
finding in the left eye. The OCT revealed slight thickening of the retina in the 
para- and perifoveolar inferior zone (Figure 3) in the right eye and a normal 
OCT macular finding in the left eye. The perimetry visualized a defect involving 
mainly the upper nasal part of the visual field, corresponding to the clinical 
finding in the right eye (Figure 4) and a normal perimeter in the left eye. 
 

   
(a)                      (b)                       (c) 

Figure 1. Ocular fundus of the right eye: (a) chorioretinal cicatrix, located below the infe-
rior temporal arch and an ischemic exudate located right next to it; (b) preretinal he-
morrhage and neovascularizations; (c) occlusion of the inferior temporal artery with 
concomitant ischemia in the inferior and temporal peripheral retina. 
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(a)                       (b)                     (c) 

   
(d)                       (e) 

Figure 2. FA of the right eye: (a) and (b) arteriovenous phases show delayed filling of the 
inferior-temporal arterial and venous vessels; (c) and (d) late angiographic phases show 
leakage from neovascularizations; (c), (d) and (e) major ischemia from a missing capillary 
perfusion in the temporal and the inferior peripheral retina. 
 

The ophthalmological examination and tests which we performed revealed a 
combined involvement of the vessels, arterioles and venules. The following di-
agnostic approach was applied: complete blood count, differential blood count, 
urine, creatinine, urea, ESR, C-reactive protein, rheumatoid factor, ANA, c-ANCA, 
p-ANCA, coagulogram, Antiphospholipid syndrome test, serum Ca2+ level, an-
giotensin-converting enzyme, HLA-B51 typing, T-Spot.TB, serological tests for: 
toxoplasmosis, lues, herpes simplex (HSV) (types 1 and 2), varicella zoster virus 
(VZV) and cytomegalovirus (c 1). Computer axial tomography of the lungs, 
magnetic resonance imaging of the central and spinal cord were performed and 
no pathological changes were found. Consultations with a neurologist, rheuma-
tologist and an infectious disease specialist were made and no concomitant dis-
eases were found. 

The laboratory tests showed slightly elevated immunoglobulins M (Ig M-1.4 
IU/ml), as well as immunoglobulins G (IgG-3.97 IU/ml) for HSV type 1, slightly 
elevated IgG (1.5 IU/ml) for toxoplasmosis and significantly higher IgG (1730 
IU/l) values for VZV (Table 1). 

Due to the high VZV IgG titers, we started Acyclovir therapy in moderate 
doses, as there was no evidence of active inflammation (a starting dose of 5 × 
400 mg for 10 days, with subsequent dose reduction over a period of 3 months), 
and performed emergency laser therapy (Figure 5). 

During a follow-up examination, the patient produced old documentation 
from 2016 for the first time, which revealed slightly elevated IgM (1.5 IU/ml) 
and significantly elevated IgG (650 IU/ml) for toxoplasmosis. She explained that  
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Figure 3. OCT in the right eye shows slight thickening of the retina in the para- and perifoveolar inferior zone and a normal ma-
cular finding in the left eye. 

 
at the beginning of the disease she had been treated with Clindamycin; there 
were some suspicions of toxoplasma chorioretinitis; but after consultation with a 
parasitologist, the etiological diagnosis was rejected, due to which this informa-
tion was ignored. 
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Table 1. The results of the laboratory investigations. 

Laboratory investigation Result 

Complete blood count 

RBC 4.66 10^12/l; HGB 153 g/l; HCT 0.412 l/l; 
MCV 88.6 fl; MCH 32.8 pg; MCHC 371 g/l; 

RDW-CV 14.1%; RDV-SD 45 f/l; PLT 241 10^9/l; 
MPV 8.7 fl; WBC 10.7 g/l 

Differential blood count 
Lym 2.4 g/l; Neo 7.5 g/l; Eos 0.2 g/l; 

Mono 0.8 g/l; Baso 0.07 g/l 

Urine 
pH 5.0; Protein (-) negstive; Glucose (-) negative; 

Ketones (-) negative; Billirubin (-) negative; 
Specific gravity 1015. 

Creatinine 77 mmol/l 

Urea 3.9 mmol/l 

ESR 5 mm/h 

C-reactive protein 5.0 mg/I (negative) 

Rheumatoid factor <2.0 (negative) 

Calcium ionized 1.146 mmol/l 

Angiotensin-converting en-
zyme 

23.1 U/l 

Koagulation 
INR 0.93; aPTT 26.7 sec; 

Fibrinogen 2.94 g/l; Prothrombin time test 11.1 sec 

Antiphospholipid 
syndrome test 

Negative 

ANA Negative 

c-ANCA Negative 

p-ANCA Negative 

HLA-B51 typing Negative 

T-Spot.TB Negative 

Toxoplasmosis Anti-TOXO IgM (0.15); IgG (1.5 IU/ml) 

Lues Negative 

Herpes simplex types 1 IgM 1.4 IU/ml; IgG 3.97 IU/ml 

Herpes simplex type 2 IgM 0.4 IU/ml; IgG 0.6 IU/ml 

Varicella zoster virus IgM 0.26; IgG 1730 IU/l 

Cytomegalovirus IgM (-) negative; IgG (-) negative 

 
Upon being provided with this new medical documentation, we were able to 

establish a diagnosis of occlusive retinal vasculitis as a result of previous toxop-
lasma chorioretinitis. 

The patient has been monitored over 3 - 4 month periods, showing high visual 
acuity of the right eye, 0.9/1.0 and stable ocular condition. 
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Figure 4. Perimetry in the right eye shows a defect involving mainly the upper nasal part of the visual field (on the left side) and a 
normal find in the left eye (on the right side). 

 

   
(a)                       (b)                     (c) 

Figure 5. Laser therapy of the right eye of the involved inferior and temporal ischemic 
peripheral retina. 

3. Discussion 

Ocular toxoplasmosis is most frequently observed in individuals at the age of 20 
- 40 years [10], in our case the patient being 31 at the onset of the disease. The 
pathogenesis of the disease has not been studied well. Toxoplasma gondii can 
reach the retina through the retinal or choroidal vascular network. Histopatho-
logical and clinical studies reveal that tachyzoites enter the human eye most of-
ten through retinal vessels [4]. As a result, the inflammatory process begins in 
the superficial layers of the retina, after which it progresses and may affect the 
entire retina, as well as the adjacent structures, i.e. the choroid and vitreous [11].  

With ocular toxoplasmosis, retinal vasculitis most frequently affects the adja-
cent venous vessels, which fall into the area of active chorioretinitis. Arterioles 
are less commonly involved in the inflammatory process, or vessels away from 
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the primary lesion [10]. In the clinical case subject to this discussion, the dam-
aged vessels are located in the area of the chorioretinal cicatrix. The location of 
the active chorioretinal focus is supposed to exert direct compression onto the 
arterioles, causing interruption of blood flow. Another possible mechanism 
leading to arterial occlusion is the occurrence of vascular spasm near the in-
flammation. In the absence of an active chorioretinal focus, the inflammatory 
infiltration and thickening of the vascular wall are the factors which cause inter-
ruption of the blood flow. Spasm of the arterioles near the chorioretinal focus, in 
combination with increased blood viscosity and suppression of coagulation due 
to the release of free heparin from mast cells, leads to thrombosis [12]. In fact, 
histological results indicate that when it comes to uveitis, what is observed is pe-
rivasculitis from perivascular infiltration of lymphocytes rather than true vascu-
litis of the vascular walls [13].  

In the clinical case subject to this discussion, the affected retinal vessels pass 
through the chorioretinal cicatrix without any criss-crossing, although combined 
arteriovenous occlusion is most frequently observed in the area of chorioretinal 
lesion at the spot of vessel criss-crossing, probably due to their common adven-
titia in these areas. Aggio et al. described a similar case of combined vascular re-
tinal (arterial and venous) occlusion, affecting the inferior temporal arch in a 
similar way, in a 22-year-old patient. Three months later, during control FA, 
they did not detect any areas of hypoperfusion [11]. This period is shorter com-
pared to the one described in our case, where there was evidence of ischemia and 
neovascularization more than 3 years after the onset of the disease. We are of the 
opinion that such patients must be continuously monitored after the illness.  

In several studies published in literature, the authors describe choroidal neo-
vascularization in the area of the chorioretinal cicatrix [6] [14] [15]. It is thought 
to be the result of retinal vessel endothelial cells being preferred by the toxop-
lasma tachyzoite. Tachyzoites can reach the endothelial cells of retinal vessels by 
infecting blood leukocytes, using them as carriers. Another possible mechanism 
is their circulation in the blood as free parasites and direct infection of endo-
thelial cells [16]. Once in the retina, tachyzoites can migrate through all of its 
layers, reaching the pigment epithelium. The infected pigment epithelial cells in-
itiate activin receptor-like kinasa 4 and subsequently factor-1, activated by hy-
poxia, which is a key transcription factor for vascular endothelial growth factor 
[17]. Apart from this pathogenetic mechanism, another reason is the obstruction 
of venous flow during the acute phase of active inflammation, as well as ruptures 
in Bruch’s membrane and choriocapillaris, thus stimulating vasoproliferation 
[15].  

The diagnosis of retinal vasculitis is established with the help of FA. The 
presence of neovascularizations, as in the case described by us, are a sign of late 
secondary complications, requiring immediate laser therapy in order to prevent 
recurrent hemophthalmos, tractional retinal detachment and/or neovascular 
glaucoma. The differential diagnosis of vasculitis, which mainly affects the ven-
ous vessels of the retina, comprises: Behcet’s disease, tuberculosis, sarcoidosis, 
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multiple sclerosis and pars planitis, while arterioles are more often involved in 
the inflammatory process during acute retinal necrosis, idiopathic retinal vascu-
litis, aneurysms and neuroretinitis, systemic lupus erythematosus, CMV retinitis. 
A distinctive feature of ocular toxoplasmosis is focal necrotizing retinitis, which 
leads to an atrophic scar with hyperpigmentation along the borders [9]. When 
diagnosing our patient, we took into consideration the location of the lesion in 
the posterior eye pole and the self-limiting course of the disease. Although the 
laboratory results showed elevated serum levels of VZV antibodies, the patient’s 
young age, as well as the lack of former zoster dermatitis or shingles ophthalmi-
cus, indicated previous toxoplasma chorioretinitis, which had caused ischemic 
vasculitis with sectoral involvement of retinal arteries and veins. It is likely that 
the high varicella zoster antigen titers are the result of a strained immune sys-
tem. The patient works as a doctor in an infectious disease department and has 
frequent contact with the causative agent. 

4. Conclusion 

Patients with ischemic retinal vasculitis are a challenge when it comes to clarify-
ing the etiological diagnosis. Timely treatment prevents severe and irreversible 
visual loss. Occlusive vasculitis is rarely observed in ocular toxoplasmosis, but 
must be subject to discussion when young patients are involved. Follow-up 
monitoring after the illness must be continuous, as neovascularization is a late 
complication.  
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