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vessels, pigmentary retinopathy, and visual field defects8. 
This case series aimed to identify the spectrum of oc-

ular complications of β-thalassemia, both functional and 
structural, related to the disease and the chelation therapy. 
We also underline the importance of appropriate multi-
modal imaging techniques.

Case Series
A total of 32 patients (64 eyes) from Northern Greece, 

aged 25-61 years (mean age 35.5 years) with an estab-
lished diagnosis of β-thalassemia, 14 with TI and 18 with 
TM, were prospectively enrolled in this study. Seventeen 
patients were female and fifteen male. All recruited pa-
tients received scheduled blood transfusions along with 
oral iron-chelating agents. We excluded from the study 
subjects with minor β-thalassemia, other hemoglobinop-
athies, and anemias due to other causes. We also excluded 
patients with decreased visual acuity or retinopathy due 
to any other cause. The study was performed following 
relevant guidelines and regulations, was approved by the 
Ethics Committee of the Aristotle University of Thes-
saloniki (No 3.478), and informed consent was obtained 
from all the patients who participated in the study. 

All enrolled patients underwent a comprehensive 
ophthalmic examination, including visual acuity (VA) 
evaluation, refraction and color vision tests, Amsler grid 
test, slit-lamp and dilated-pupil fundus examination. Ad-
ditionally, we performed visual field testing and optical 
coherence tomography in all patients and fluorescein an-
giography only in selected cases. Patients were followed 
up for six months, and patients’ complete ophthalmic ex-
amination was repeated at the follow-up visit, and new 
ocular findings, if any, were also documented. Statistical 
analyses were performed using the IBM SPSS Statistics 
for Windows, Version 23.0 (IBM Corp., Armonk, NY, 
USA) software. 

Ocular involvement was detected in 46.87 % of pa-
tients in our series. Lesions were most frequently seen in 
elderly patients with TM. Lens opacities were present in 
21.8 %, and retinal pigment epithelium (RPE) degenera-
tion was described in 15.6 % of patients, representing the 
most frequent fundus alteration observed, followed by 
fundus atrophy. The most severe and vision-threatening 
condition described in this study was the presence of an-
gioid streaks with CNV. Other findings described were 
the yellowish color of the conjunctiva, epiretinal mem-
brane (ERM) with or without vitreoretinal traction.

The mean VA of the right and left eye was 9.125/10 
and 9.25/10, respectively. Two male patients presented 
with decreased ability to distinguish red and green colors. 
In both cases, family history was positive for daltonism. 
Three patients complained about distorted vision.

Slit-lamp examination of the anterior segment re-
vealed yellowish coloration of the conjunctiva in three 
patients (9.37 %). Lens cortical opacities were observed 
in 14 (21.8 %) patients with TM. In eight cases, cataract 
was dense and in the visual axis, affecting visual acu-
ity. Lens opacities were the most common finding in our 

series. The mean age of patients with relevant lens opaci-
fication was 53.5 years. More specifically, in our series, 
26.6 % of males with a mean age of 52 years and 17.6 % 
of females with a mean age of 54 years presented with 
lens opacification affecting their vision.

Fundus examination revealed mottling of RPE in 15.6 
% of patients, and this was the most common finding of 
the posterior pole examination in our series. In six eyes 
(9.37 %), significant fundus atrophy was described. Two 
male patients aged 56 and 58 years with TM had angioid 
streaks. Macular involvement was bilateral in one patient 
and unilateral in the other, with diffuse retinal edema and 
cystic regions. In five eyes (7.81 %), ERM was found, 
and in one of these patients Amsler grid test was posi-
tive as the ERM caused significant vitreoretinal traction 
(Table 1).

Visual field examination revealed no scotomas or 
alterations related to β-thalassemia. In eight cases (12.5 
%), diffuse and homogeneous reduction of light sensitiv-
ity was described due to lens opacities. In all these cases, 

Table 1: Posterior segment ocular findings in this series of 
32 patients (64 eyes) with beta-thalassemia thoroughly ex-
amined and followed up for six months.

Fundus lesion

Number   of eyes
% TM TI

RPE changes 15.6 % 6 4

Fundus atrophy 9.3 % 4 2

Epiretinal membrane 7.8 % 3 2

Angioid streaks 4.6 % 3 -

Macular edema 3.1 % 2 -

TM: Thalassemia major, TI: Thalassemia intermedia, RPE: retinal 
pigment epithelium. 

repetition of the examination was recommended after 
cataract surgery. In two cases, the results were not valid 
as there was a high percentage of false-positive respons-
es. The examination was repeated three times without 
significant improvement of the tests’ validity, and for this 
reason, these two cases were excluded from the study. 

The mean value of the Central retinal Thickness 
(CRT) of the right and left eye was 221.87 and 224.87 
μm, respectively. In five eyes of this series, there was a 
significant increase of the central foveal thickness asso-
ciated with macular edema due to angioid streaks with 
CNV (three eyes, in two patients) and the presence of 
vitreoretinal traction (VRT) due to ERM (both eyes of 
a single case). Fluorescein angiography (FA) was per-
formed only in two male patients with angioid streaks 
and clinical suspicion of CNV. In fact, in both cases, FA 
confirmed the presence of type 2/classic CNV.

A six-month follow-up of patients did not reveal any 
change in ocular findings. In cases with CNV anti-vascu-
lar endothelial growth factor (antiVEGF) treatment was 
scheduled.


