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INTRODUCTION

Ocular surface temperature (OST) is determined by ex-
traocular factors, such as body and environmental tem-
perature, and ocular factors, such as the features of tear
film layer and ocular blood flow (1-4).
Infrared thermography allows evaluation of the features of
the local blood flow, by measuring the radiated heat from
the body surface. It is widely used to study abnormalities
in blood flow in rheumatic diseases, dentistry, oncology,
and vascular disorders (5-9). 
This noninvasive technique also allows for reliable eye
temperature measurements. Normal ocular thermographic
profiles are reported in a recent review by Purslow and
Wolffsohn (10). 
Previous studies have demonstrated OST changes in dry-
eye syndromes, anterior uveitis, retinoblastoma, and dur-
ing phacoemulsification and photorefractive treatments
(11-17). 
Ocular thermography seems to be particularly suitable to
study ocular hemodynamics. The results of some investi-
gations indicate a possible correlation between OST and

European Journal of Ophthalmology / Vol. 17 no. 5, 2007 / pp. 755-759 

1120-6721/755-05$15.00/0© Wichtig Editore, 2007
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ocular blood flow (18-22). No information about ocular
thermographic patterns in retinal occlusive diseases is
available.
Retinal vein occlusion (RVO) is frequently associated with
cardiovascular diseases (stroke, myocardial infarction,
heart valvulopathies) and shares with them the same risk
factors (smoking, diabetes, arterial hypertension, dyslipi-
demia, coagulation disorders, and blood hyperviscosity)
(23-34). In some cases RVO may occur in the absence of
any apparent systemic risk factor, suggesting that local
vascular abnormalities may play a role in the pathogene-
sis of this disease. Therefore, it is possible to speculate
that RVO is a multifactorial disorder determined by a
combination of systemic and local pathogenetic agents.
The convergence of the different factors may be unique
for each patient and the attempt to explain all the types of
retinal vein occlusion with a common pathogenetic mech-
anism may be misleading.
The individual pathogenetic background determining the
onset of the disease probably also influences the great
variability in its natural history, with cases rapidly pro-
gressing towards severe retinal neovascularization and
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neovascular glaucoma, aside with patients with a more
favorable prognosis. Several criteria have been proposed
to distinguish more or less progressive forms of RVO and
the most used in clinical practice is the extent of retinal is-
chemia at the fluorangiographic examination (35-40). Reti-
nal angiographic nonperfusion is only one of the factors,
even if probably the most important one, determining the
evolution of the disease. A better understanding of the
other factors (like ocular hemodynamics) might be clini-
cally useful to monitor its progression and to plan more
effective treatments. Considering the possible relationship
between ocular blood flow and OST, ocular thermography
may be suitable to evaluate ocular hemodynamics in pa-
tients with RVO.
The present study aimed at estimating if the ocular ther-
mographic profiles obtained by means of infrared ther-
mography in patients with central retinal vein occlusion
(CRVO) might be useful in the management of this dis-
ease. 

METHODS

Thirty-six patients with unilateral CRVO were included in
the study. Fifteen were men and 21 women; their mean
age was 65.6±8.2 years. Mean best-corrected visual acu-
ity (BCVA), measured by Snellen chart, was 2.1±0.7 in the
affected eye and 8.9±0.8 in the fellow eye. Mean intraocu-
lar pressure values, measured by Goldmann applanation
tonometry, were 15.7±2.6 mmHg in the affected eye and
16.3±2.1 mmHg in the nonaffected eye, without medica-
tion. According to the CRVO Study classification, nine pa-
tients showed an ischemic form of RVO (that is, at the an-
giographic examination performed 1 month after the
onset of the disease, the extension of vascular nonperfu-
sion was larger than 10 times the optic disc area), while
27 had a perfused form of CRVO (39). Thermographic ex-
amination was performed in both eyes within 1 month
from the onset of the disease. 
The control group consisted of 54 age- and sex-matched
healthy volunteers. Twenty-seven were men, 27 were
women; their mean age was 64.7±7.3 years. The mean
value of BCVA was 8.8±0.9 in right eyes and 9.1±0.7 in
left eyes. IOP measurements showed a mean value of
15.2±1.9 mmHg in right eyes and 14.8±1.7 mmHg in left
eyes. Thermographic examinations were performed in
both eyes, but only one eye, randomly chosen, was con-
sidered for statistical analysis.

Exclusion criteria for both groups were refractive errors
higher than 3 spherical diopters and 1.5 cylinder diopters,
tear film abnormalities, body temperature lower than 36.4
or higher than 36.9 °C, ocular pathologies, and cardiovas-
cular diseases. Except for some CRVO patients (16 were
assuming aspirin 100 mg/day, 4 ticlopidine 250 mg/day),
all the considered subjects were not receiving any sys-
temic or topical medication.
Written informed consent was obtained by every subject
and the tenets of the Declaration of Helsinki were ob-
served.
OST measurements were performed by an infrared detec-
tor (Agema Thermovision® 800 LWB, AGEMA Infrared
Systems 1991 AB, Donderyd, Sweden) in a room whose
environmental microclimate was kept constant, with a
temperature of 25 °C and a relative humidity of 55%. 
The thermocamera was placed in front of the subject at a
distance of about 30 cm, after a 20-min period of adapta-
tion within the room. The patient was requested to keep
both eyes closed and to open them just at the start of the
registration, fixing the center of the camera. A 15-second
film showing the patient’s open eye’s foreground was
recorded; the patient was asked to keep both eyes
opened for the duration of the test. In case of blinking, the
registration was repeated from the beginning. Measure-
ments were taken during the entire 15 seconds and data
were recorded every second, but for the present investi-
gation we considered only the first photogram of the film. 
The temperature of five anatomic points equally spaced
out, across a line running horizontally through the center
of the cornea and connecting medial and lateral canthi,
was recorded immediately after the eye opening.  
Statistical analyses were carried out using the Student t-
test for paired and unpaired samples. A p value lower
than 0.05 was considered statistically significant.

RESULTS

All the examined eyes showed a thermographic profile
characterized by a higher temperature at the extremities
(points 1 and 5), and a lower temperature at the center of
the cornea (point 3), in agreement with previous reports of
eye surface thermographic patterns.
In CRVO eyes OST values were lower than in controls at
all the considered points (p<0.05). The nonaffected eyes
of CRVO patients revealed a similar trend, when com-
pared with controls, but the difference was statistically
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significant only at point 3 (p<0.05). Within the CRVO
group, the affected eyes showed, in comparison with the
nonaffected ones, lower OST measures at all five points,
but the statistical significance was achieved only at point
3 (p<0.05). An overall view of the OST values in the three
different groups of eyes is shown in Table I and Figure 1.
The comparison of ischemic and nonischemic CRVO eyes
showed lower temperatures in the ischemic ones, but a
statistical analysis was not performed because of the
small sample size (Tab. II) (Fig. 2).

DISCUSSION

Previous investigations showed a possible relationship
between OST and ocular blood flow. In cynomolgus mon-
keys, an increase of intraocular pressure was found to be
associated with a decrease of ocular perfusion pressure
and ocular temperature (19). In healthy human subjects, a
correlation between the corneal surface temperature and
some retrobulbar blood flow parameters of the oph-
thalmic artery has been described (22). Ocular tempera-
ture was also related to finger temperature, suggesting a
parallelism in eye and hand blood supply (20). In case of a
reduction of ocular blood supply, as in severe carotid
artery stenosis, the eye on the affected side appeared to
be cooler (18-21). On the contrary, an increase in OST
was found in eyes with conjunctivitis or anterior uveitis,
where an increase in local blood flow is present (10-14).

In the present study, the thermographic analyses show
that OST significantly differs among CRVO eyes, nonaf-
fected eyes of patients with CRVO, and controls. On aver-
age, the temperatures of the CRVO eyes were lower than

Fig. 1 - Ocular surface temperature in CRVO patients and controls. 
OST = Ocular surface temperature. CRVO = Central retinal vein
occlusion.

Fig. 2 - Ocular surface temperature in ischemic and non ischemic
eyes. OST = Ocular surface temperature.

TABLE I - OCULAR SURFACE TEMPERATURE MEA-
SURES (Mean ± SD) IN CRVO PATIENTS AND
CONTROLS

Points CRVO eyes Nonaffected eyes Controls

1 36.1±0.48 36.3±0.37 36.4±0.47
2 35.6±0.53 35.8±0.42 36.0±0.54
3 35.0±0.60 35.2±0.57 35.4±0.57
4 35.2±0.52 35.4±0.49 35.6±0.56
5 35.7±0.51 35.8±0.55 35.9±0.53

CRVO = Central retinal vein occlusion

TABLE II - OCULAR SURFACE TEMPERATURE MEASURES
(Mean ± SD) IN ISCHEMIC AND NONISCHEMIC
EYES

Points Ischemic eyes Nonischemic 
eyes

1 35.8±0.65 36.1±0.38
2 35.2±0.61 35.7±0.44
3 34.7±0.66 35.3±0.50
4 35.0±0.56 35.3±0.49
5 35.5±0.62 35.7±0.50
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the corresponding values of the control eyes for all the
considered locations; the nonaffected eyes showed inter-
mediate values between CRVO eyes and controls. In CR-
VO eyes, the evidence of OST measures lower than in
controls is likely to be explained by the local blood stasis.
In the fellow, nonaffected eyes, this finding could indicate
a more general impairment of blood flow. Previous investi-
gations performed by means of color Doppler imaging
have demonstrated a reduction of blood velocities and an
increase of resistivity index of the retrobulbar vessels in
CRVO eyes and in the fellow, nonaffected eyes (41-43).
Our thermographic data seem to support the hypothesis
that ocular hemodynamics could influence OST (22). The
impairment of OST values also in the nonaffected eyes of
CRVO patients might suggest the presence of systemic
vascular risk factors which may significantly contribute to
the pathogenesis of CRVO. This finding supports the clini-
cal interest of an exhaustive assessment of vascular risk
factors, like arterial hypertension, atherosclerosis, hyper-
lipidemia, thrombophilia, and blood hyperviscosity, to be
performed in all patients with retinal vein occlusion.
Even if a statistical analysis was not possible because of
the small sample size, in our series lower temperature
measures in the ischemic CRVO eyes, in comparison with

the nonischemic ones, were reported, as well as the pos-
sibilities of thermographic technology to evaluate blood
flow alterations in ocular vascular diseases.
Ocular infrared thermography seems to be suitable to de-
tect relevant thermographic differences between CRVO
eyes, fellow, nonaffected eyes, and controls. Further in-
vestigations are needed to clarify the possible relationship
between angiographic retinal ischemia and OST mea-
sures and therefore determine a possible prognostic value
of ocular thermography in CRVO.
Moreover, this imaging method might provide clinical in-
formation helpful to better understand the physiopatholo-
gy of other pathologic conditions affecting ocular hemo-
dynamics, such as diabetic retinopathy and glaucoma.
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