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Continuous efforts to increase the visibility of  
Romanian Journal of Ophthalmology 

 
 

We managed to increase the notoriety of Romanian Journal of Ophthalmology (RJO) by 
increasing the visibility of the articles’ summaries on the ISI Web of Science platform. 

The members of the Romanian Society of Ophthalmology, as well as the editorial board 
of RJO continue to make steady and sustained efforts to increase the value of the journal and 
its editorial content. As it is well known, the indexation process of RJO in PubMed has started, 
the first phase being already completed: the summaries of the articles published to date are 
visible on the MEDLINE platform – a platform that contains citations and abstracts of the 
articles published in worldwide journals. MEDLINE platform is directly related to the U.S. 
National Library of Medicine (NLM) - National Library of resources in medicine in the USA. 

Moreover, due to the visibility and the exceptional graphic design, the editorial staff 
received a request from several authors from “Carol Davila” University of Medicine and 
Pharmacy Bucharest, among others, to publish articles about complementary sciences. This 
comes in addition to the generous palette of scientific activities that take place annually at the 
University under the aegis of “Interdisciplinary perspectives” International Congress. 

We believe that this collaboration will lead to an even better visibility of the journal and, 
of course, a very useful, but especially needed one. The steps taken so far require further 
improving of the quality of the published articles. We are still in the stage of quantitative 
accumulation (i.e. writing articles) but we are about to move on to the qualitative one, which 
is more demanding and more valuable, with studies for different aspects. 

We have started on this path, a path that needs to be consolidated in order to obtain the 
proper international accreditations for RJO. Once accomplished, they will allow us to use 
them for our purpose and for facilitating the access of foreign authors to the journal, with 
different types of benefits, including the financial one. 

We have to turn RJO into a journal with a higher “impact factor” because, by doing this, 
we will make it more valuable. In order to confirm the presence of RJO on MEDLINE website 
(that contains worldwide abstracts of scientific articles), we enclosed the MEDLINE logo on 
the cover of our journal and on the journal’s website. 

Our recommendation to the authors, readers, etc., is to get more involved in the effort 
that the editorial board is making to move forward. 
 
  

 Best regards, 
 Mircea V. Filip, MD, PhD, Assoc. Prof., FEBO 

President of the Romanian Society of Ophthalmology 
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Abstract 
Contact lenses are an attractive alternative for vision corrections. Their improvement 
can be achieved by optimizing the geometry, use of new materials, and application of 
high precision processing technologies. The optimized design can be obtained by 
computer-aided design, considering the principles of geometrical optics. Inventor 
Professional and other similar advanced 3D CAD software allows complex approaches, 
selection of suitable materials with better mechanical/ optical properties. This is useful 
for the preparation of the virtual design for 3D printing or CNC fabrication. A finite 
element analysis is also of interest for testing the best design/ material choice. 
In this paper, the finite element analysis for a tri-curve contact lens was applied. The 
selected materials were PMMA and polycarbonate. The applied compressive loads were 
in the range from 10 to 100MPa. Our results showed that the best scenario was for the 
polycarbonate, but PMMA also had a high safety factor. The maximum compression load 
with a reasonable safety factor (of 7-9 depending on materials) was 12MPa. 
Keywords: contact lens, computer aided design, finite element analysis, PMMA, 
polycarbonate 

 
 
 
Introduction 

Contact lenses have become an attractive 
alternative for vision correction since their 
commercial introduction. A continuous research 
work was dedicated to the improvement of the 
materials used for their fabrication, the 
fabrication process itself, and the geometry. 
Contact lenses are largely fabricated in two 
ways: CNC lathe cutting, and injection molding 
[1]. Other fabrication technologies are spin-

casting and 3D printing [1,2]. The CNC method is 
more time consuming than the injection molding. 
It also requires more processing steps to obtain 
the final product.  

The 3D printers already made a step 
forward for industrial applications. They are 
mainly used for the fabrication of large size 
objects. The 3D printed contact lens and 
intraocular lens seem to be a feasible approach, 
as high-resolution 3D printers for small parts 
became available [2]. The resolution of common 
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3D printers lies between 10-50 µm, but the two 
photon-polymerization (2PP) technique allows a 
resolution under 100 nm [2,3]. Such a high 
resolution, below the diffraction limit [2], is 
suitable for the fabrication of small optical 
devices. The gas permeable (GP) contact lenses 
are usually custom-made, in accordance with 
medical prescriptions. The 3D printing could be 
a solution for special optical devices, in which 
mass production is not an option. High-
resolution 3D printing allows the designing of 
complex geometries, using more than one 
material (hybrid lenses, with different optical 
properties, and colors). Such approach may also 
allow the integration of electronic devices. 
Another great advantage provided by 3D 
technology is the possibility to scan the eye 
surface and to reconstruct the backside of the 
lens, allowing a better fitting on the eye. 

Three types of properties should be 
guaranteed for contact lenses: good mechanical 
properties (compression resistance, wear and 
fatigue resistance), biocompatibility, and 
functional (optical) properties as prescribed by 
doctors. In order to achieve the best properties 
and novel types of advanced lenses/ devices, 
materials and technology are important. 
Computer aided design is necessary and useful.  

In this paper, in order to simplify the 
elliptic shape [1], and provide a better comfort 
we designed using computer a contact lens with 
a tri-curve back surface. The mechanical 
behavior of the lens was simulated for the case in 
which the front face is compressed. For the 
fabrication of the lenses, two materials were 
investigated, namely PMMA and polycarbonate. 

Materials and Methods 

CAD design and materials properties 
The implant was designed in Inventor 

Professional 2017 (Academic Edition) based on 
literature data [1,4]. The lens curvature can be 
either calculated, or, much simpler, determined 
by geometrical construction.  

The surface of a free-from-astigmatism 
cornea can be approximated with an ellipsoid 
[1,5]. The equation (1) for an elliptic curve is: 

𝑦𝑦2 − 2 ∙ 𝑝𝑝 ∙ 𝑥𝑥 + (1 − 𝜀𝜀2) ∙ 𝑥𝑥2 = 0  (1) 
where p=b2/ a (b is the minor radius, and a 

is the major radius of the ellipse, Fig. 1), and 

ε=(1-b2/ a2)1/2 is the eccentricity of the ellipse. 
For p=7.5 and ε=0.8 the elliptical curve from Fig. 
2 is obtained. 
 

 
 
 
 
 
 

A tri-curve contact lens is designed by 
approximation of the elliptical curve using three 
successive circular curves (Fig. 2), with the 
following radiuses: r1=7.695 mm, r2=8.019 mm, 
and r3=8.285 mm.  

 
 
 
 
 

The front and back lines of the contact lens 
are closed with an arc of 0.1 mm diameter (Fig. 
3). Also, the connection between the front line 
and the closing arc is smoothed by another arc 
with a radius of 3.5773 mm (Fig. 3) 

Fig. 1 The elliptic curve obtained from eq. 1 
(dimensions are in mm) 

Fig. 2 Back tri-curve line, and the front line of the 
contact lens (dimensions are in mm) 
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Finally, the 3D shape of the contact lens will 
result (Fig. 5) by revolving the closed contour 
from Fig. 4. 
 

 
 
 
 

a 

b 
 
 
 
 

The finite element analysis was 
performed with the dedicated module from 
Inventor Professional 2017 (Academic 
Edition). The selected materials for 
simulations were PMMA and polycarbonate. 
All materials were considered isotropic and 
linearly elastic. Materials’ properties were 
selected from the materials library of 
Autodesk Inventor Professional 2017 
software (Table 1). 

 
Table 1. Mechanical properties of materials used in the simulation of the contact lenses 
Material Density 

[g/ cm3] 
Young’s 
Modulus 
[GPa] 

Poisson’s 
ratio 

Shear 
Modulus 
[GPa] 

Yield 
strength 
[MPa] 

Ultimate tensile 
strength 
[MPa] 

PMMA 1.188 2.74 0.35 1.77 48.9 79.8 
Polycarbonate 1.2 2.275 0.38 0.786 62.01 68.9 

 
Mesh Settings 

The volumetric-element’s (tetra 10 type) 
average size was set to 0.1 mm, grading factor to 1.5, 
and the maximum turn angle to 60°. “Create curved 

mesh elements” option was checked. The total 
number of the resulted elements was 3762, with 6999 
nodes. 

 

Fig. 3 The closing arc of 0.1 mm diameter and the 
smoothing arc (red color) 
 

Fig. 4 The contour used to obtain by revolving the 
3D shape of the contact lens  
 

Fig. 5 Tri-curve contact lens design: a. front 
surface, b. back surface 
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Boundary and Loading Conditions 
The contact lens was considered fixed on its 

back surface, the area in contact with the eye. Three 
load magnitudes were analyzed: low (10, and 12 
MPa), and high (100 MPa). The static pressure was 
applied on the front, central surface. The 12 MPa 
pressure was found to provide a safety factor higher 
than 7 by successive analyses. The safety factor was 
checked against the yield strength. 

Results and Discussion 

The static simulation results are shown in 
Table 2 and Figs. 6,7. The simulated mechanical 
properties are better for the polycarbonate material. 
E.g., the safety factor is about 30% higher for the 
polycarbonate case, than for the PMMA one, at 10 
MPa load.  

 
Table 2. Displacements, Von Mises Stress, and the safety factor for three different loads 
Materials Displacement 

[max, µm] 
Von Mises Stress 
[max, MPa] 

Safety factor 
[min, ul] 

10 MPa 12 MPa 100 MPa 10 MPa 12 MPa 100 MPa 10 MPa 12 MPa 100 MPa 
PMMA 0.6217 0.746 6.217 5.727 6.872 57.27 8.54 7.12 0.85 
Polycarbonate 0.682 0.8184 6.82 5.613 6.735 56.13 11.05 9.21 1.1 
 

 
 
 
 
 
 
 

 
 
 

Fig. 6 Finite element analysis for PMMA: displacement magnitude of the contact lens (for a.10 MPa, b.12 
MPa, c.100 MPa), Von Mises Stress with high values in the compressed area (for d.10 MPa, e.12 MPa, f.100 
MPa), and lowest safety factor identified in the compressed area (for g.10 MPa, h.12 MPa, i.100 MPa) 
 
 



Romanian Journal of Ophthalmology 2016;60(3): 132-137 
 

 
136 Romanian Society of Ophthalmology 

© 2016  

 
 
 
 
 

The critical area (where the stress is 
maximum) is the central one, where the load is 
applied. The load does not significantly affect the 
peripheral area of the contact lens because there 
is a thicker area than in the center (see the arrow 
in Fig. 8). 

 
 
 
 
 
 
 

The change of thickness and of the 
curvature acts like a barrier against stress 
propagation. Noteworthy, a careful manipulation 
of the contact lens does not involve large loads at 
all (below 12 MPa). The information obtained by 
the mechanical simulation can be useful for the 
processing stages (cutting, polishing, etc.) of the 
contact lens and during the use of the lens 
(manipulation by the user). In our simulation 
scenarios, the implant was tested under a 

uniaxial force, normal to central front surface of 
the contact lens, considered the most frequent 
and critical contact spot. 

Conclusions 

A tri-curve contact lens was designed with 
the help of Inventor Professional 2017. 
Computer aided design is a useful approach for 
creating and optimizing the contact lens shape. 
Once the shape and material are optimized, the 
virtual object can be further used for computer-
aided manufacturing on CNC or 3D printer. In 
our finite element analysis, we tested two 
polymeric biocompatible materials, PMMA, and 
polycarbonate. The contact lens made of 
polycarbonate shows better mechanical 
properties than for PMMA. The results are also 
useful when the automatic manipulation of the 
contact lens is considered. Further studies 
should take into consideration the optical 
features of the designed lens considering the 
optical properties of the materials. 

 

Fig. 7 Finite element analysis for polycarbonate: displacement magnitude (for a.10 MPa, b.12 MPa, c.100 
MPa), Von Mises Stress with high values in the compressed area (for d.10 MPa, e.12 MPa, f.100 MPa), and 
lowest safety factor identified in the compressed area (for g.10 MPa, h.12 MPa, i.100 MPa) 
 

Fig. 8 Section through the contact lens. Lens 
thickness is variable (follow the arrow and 
compare central and peripheral regions of the 
lens) 
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Abstract 
The small eye suggests an apparently robust anatomy with a more resistant sclera, good 
trabecular function, good uvea trophicity, a healthy retina, with a full papilla. The volume 
of these eyes is small. Usually, the volume of the eye is related to the sagittal diameter of 
the eye. However, the volume of a sphere varies with the third power of the radius of the 
sphere. These small eyes have a volume smaller than their sagittal diameter suggests. In 
this volume, highly decreased develop certain anatomical components without having to 
keep proportions (lens, choroid), and some have a continuous growing volume (lens). 
On long term, there is a balance inside these eyes despite a disproportion between their 
components. This internal disproportion inside the small eye can erupt through pressure 
differences between its structures: pupillary block, angle closure or a disproportionate 
response in case of typically uncomplicated surgery, which alters the apparent internal 
balance of these eyes. 
Seemingly simple surgeries, such as phacoemulsification or filtering surgery can trigger 
storm (storms occur by differences in atmospheric pressure) with the following 
characteristics: 
- intraocular “precipitation” in the form of uveal effusions, massive choroidal 
hemorrhage  exudative retinal detachment, CME   
- breaks in anatomical barriers, lens posterior capsular tear  
- deviations courses: aqueous misdirection 
Surgical operations on these eyes are like a dangerous storm surfing, with risks, 
incidents, with unpredictable but great experience and courage request. 
Keywords: small eye, hyperopia, glaucoma, cataract, relative anterior microphthalmia 

 
 
 

Hyperopic eye has an apparent allure of a 
robust anatomical structure with thicker sclera, 
voluminous choroid, with a good trabecular 
filtration with retina without vulnerable areas 
and full papilla (often-physiological excavation 
absence). 

From the early childhood, the hyperopic 
eye has intrinsic accommodative possibilities of 

compensating its refractive errors, providing 
accommodative resources in excess of its needs, 
however being able to reach ametropic 
amblyopia. Requiring excessive accommodative 
efforts, small eye trains excessive convergence 
and leads to esotropia or esophoria, affecting the 
binocularity. 

mailto:potopvasile@yahoo.com
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When these are added to certain degrees of 
hyperopic anisometropia, the risk of unilateral 
amblyopia increases greatly.  

This is the paradox of hyperopic eye. 
Behind such a robust anatomy, some ocular 
structures (choroid, lens) in the small eye do not 
meet certain normal harmony with their normal 
development in a small space, and there is an 
increased pressure gradient between the 
anterior and posterior segment.  

This makes the depth of the AC lower in 
these eyes, together with any intervention that 
decompress the AC. Moreover, paracentesis and 
filtering operations can trigger a chain of events 
that may cause an unfavorable traveled surgical 
act. There are several types of small eyes.  

Nanophthalmia 

Nanophthalmic eye has its sagittal diameter 
of less or equal to 20mm, proportional and with 
normal functions. There is a nanophthalmia 
associated with systemic manifestations and one 
insolated. Isolated forms can be genetically 
transmitted autosomal dominant or recessive.  
Genetic determinism of nanophthalmia seems to 
be related to the synthesis of a protein called 
MFRP (Frizzled Related Protein Membrane - 
type), located in the apical portion of the retinal 
pigment epithelium cells [1,2]. It seems to be 
involved in the normal development of the eye at 
birth and in the subsequent emmetropization by 
increasing its axial length. 

 
 
 
 
 

Nanophthalmic eye (Fig. 1) has high 
degrees of hyperopia (+ 25D to + 8D), small 
corneal diameter, shallow anterior chamber, 
narrow angle, lens with normal or increased 
volume, located in a low-volume eye. In these 
eyes, sclera and the choroid are thicker than 
normal and this predisposes to redoubtable 
intraoperative risks, large suprachoroidal 
hemorrhages, and prolonged athalamia. 

In these first years of life, these eyes can 
have an affected visual acuity with monocular or 
binocular amblyopia, or strabismus [3]. 
Nanophthalmic eyes in childhood predisposes to 
the appearance of recurrent blepharitis, 
strabismus or amblyopia. An optimal optical 
correction and prevention of amblyopia 
retinoscopia with cycloplegic exam and paying 
attention to the accommodative amplitude of 
these eyes is generally recommended: 
nanophthalmic eyes may have incomplete 
accommodative amplitude requiring bifocal 
correction.  

In adulthood, a number of complications 
can seriously threaten the visual function by 
angle closure glaucoma, exudative retinal 
detachment, CMA, or surgical complications [4].  

The CT scan shows the thickening of the 
macular region of these eyes, the absence of the 
physiological excavation or the retinal folds. Any 
maneuver that suddenly lowers the eye 
pressure, even a simple peripheral iridotomy, 
can trigger a uveal effusion and could evolve into 
retina take off, choroidal hemorrhage or 
malignant glaucoma.  

Lens surgery on the nanophthalmic 
eyes  

In the pre phacoemulsification era, lens 
extraction in nanophthalmic eyes has had 
catastrophic results [5]. 

  In these eyes, phacoemulsification 
continues to be a great risk surgery that requires 
a special preoperative, intraoperative, and 
postoperative approach.  

Preoperative problems 

IOL power value assessment has difficulties 
in these eyes, in which specific formulas such as 
Hoffer Q and Holladay 2 , have to be used. 

Fig. 1 Nanophthalmic eye. A. Sagittal diameter 
<20mm, B. Small corneal diameter, C. Shallow, D. 
Normal/ increased lens volume, E. uveal effusion, 
F. thick sclera 
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In addition to the difficulties regarding the 
calculation of IOL power in these eyes, ax errors 
have big consequences on refractive errors [5,6].  

If a normal eye has a sagittal diameter of 
22,5-24mm, an error of 1mmin measuring the 
sagittal axis is expressed through a 3D refractive 
error, in one eye less than 22mm, errors of 1mm 
could be expressed by an error refractive 4-5D. 

  In addition, the estimation of the 
effective lens position is difficult in these cases, 
when a lens thickness of 4mm is replaced with a 
1mm one. Often, these are amblyopic eye and the 
patient should be aware of both the surgery risks 
and the preoperative realistic visual outcomes.  

IOL values can reach 40-50D. These values 
cannot be provided by a single IOL, therefore will 
use a second IOL. The most powerful IOL 
available will be placed in the bag, and the 
residual dioptric power will require IOL in sulcus 
in accordance with piggyback formulas lens 
calculation [7]. 

The situation changes because 
complications (tear of capsulorhexis or posterior 
capsule) cannot place the IOL in the bag. Placing 
the lens in the sulcus can change the dates of the 
final IOL power. One solution would be the 
placing of the second lens in a later stage after 
evaluating the results of the first refraction 
surgery. The preoperative reducing of the ocular 
pressure to reduce back pressure and the risk of 
shallow AC or iris, prolapses after the first 
incision (acetazolamide or mannitol infusion of 
15-30 minutes before surgery) [8,9]. 

Topical anesthesia is preferable but a good 
akinesia is useful to relieve eyelid pressure.  

Retrobulbar anesthesia should be avoided 
to rule out the risk of retrobulbar extra pressure. 
It is recommended to apply the Honan balloon a 
few minutes after the anesthetic. 

Anterior chamber evaluation   

If the AC is shallow, surgery can start with a 
pars plana anterior vitrectomy through the 
trocar placement, 3,25-3,3mm from limb [10]. 
These eyes have a very short pars plana, but the 
lens has a normal size or even larger than 
normal so, vitreo tip will be directed toward the 
papilla. 

Vitrectomy reduces vitreous volume, 
deepens CA, and allows a capsulorhexis without 

a risk of endothelial damage and capsulorhexis 
tear.  

Intraoperative difficulties and 
precautions 

If lens surgery is not started with 
vitrectomy, corneal incisions will be made more 
attentively according to wound construction and 
small incision length, so as to provide a stable AC 
during surgery. AC is filled with viscoelastic or 
can use a maintainer of AC connected to the BSS 
bottle, adjusting a bottle of ascension in relation 
with the AC deep, allowing a sufficient space to 
perform a rhexis without any risk. Anterior 
chamber depths must be monitored all the time. 
They should be restored immediately when they 
are shallow or a possible uveal effusion should 
be discovered. Inserting or taking the tools from 
the anterior chamber will be done with great 
caution, each time making sure that the anterior 
chamber depths are restored. 

If during the operation, the anterior 
chamber is shallow, a uveal effusion can occur.  

Any drop in pressure in the anterior 
chamber may favor the serous or hemorrhagic 
choroid detachment. A guided positioning of the 
scleral incisions to depress the eye becomes 
necessary and useful in the imminent uveal 
effusion. Some authors generally recommended 
a prophylactic four scleral incision performance 
in the four areas when phacoemulsification was 
present in nanophthalmos eyes.  

With these safeguards in these cases, 
phacoemulsification favorable results declined in 
recent years. The favorable results are cited in 
literature after phacoemulsification in 
nanophthalmic eyes [10,11].  

Cataract surgery is very stressful in these 
situations, which sometimes can finish 
dramatically by expulsive choroid hemorrhage 
or malignant glaucoma. 

The discovery of intraoperative uveal 
effusions or intraoperative choroid hemorrhage 
needs a prompt and quick attitude of the 
surgeon, who will have to locate the maximal 
choroid detachment place.  

Then, the suprachoroidal liquid will be 
drained by scleral incisions placed 4-5mm from 
limb in a quadrant where the choroid is 
maximally bulging. 
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Postoperative complications  

Even in cases in which surgery occurred 
successfully, a postoperative EMC may occur. 
The scleral thickness, which is more pronounced 
in these eyes, may frequently predispose to uveal 
effusion. 

Sometimes, the uveal effusion may be 
accompanied by a retinal exudative detachment 
[12].   

The exudative retinal detachment can 
occur in these eyes after cataract surgery, after 
filtering surgery or after laser peripheral 
iridotomy. Anti-inflammatory treatment, or, in 
case of failure, scleral incisions with 
suprachoroidal fluid drainage, can resolve these 
cases [12].   

In these eyes, cataract surgery is a 
challenge and supports extensions from the 
anterior vitrectomy that may precede surgery to 
the necessary scleral incisions.  

Filtering surgery nanophthalmic 
eye  

Angle closure may be expressed clinically 
as acute angle closure or chronic angle closure 
glaucoma. In chronic forms, there can be large 
IOP fluctuations [13,14].   

Nanophthalmic eye responds poorly to 
topical anti glaucoma treatment. Miotics may 
worsen the pupillary block by relaxing the 
zonula. LPI can remove some of the pupillary 
block and AL iridoplasty is recommended when 
LPI does not open the closed appositional angle. 

There is an angle closure in these eyes by 
pushing the root of the iris by the ciliary body. 
These eyes can have a circular ciliary body 
detachment and choroidal effusion that can push 
forward and rotate the ciliary body.  

After the appearance of PAS, LPI has no 
effect. In this stage, even transparent lens 
extraction may be used. 

Nanophthalmic eye decompression shows 
an increased risk of serous or hemorrhagic 
choroidal detachment with a shallow anterior 
chamber and a postoperative ocular hypotonia, 
which can lead to the flattening of the filter 
bubble and finally to the filtration failure.   

The shallow anterior chamber 
accompanied by postoperative ocular hypertonia 

can be an expression of malignant glaucoma. In 
these situations, the nanophthalmic eye 
conformation allows a cilio-lenticular block with 
aqueous misdirection. The treatment consists of 
drugs that lower the aqueous production, 
cycloplegics, and multiple LPI. 

In case of failure of medical treatment, a 
surgical peripheral iridectomy guided by an UBM 
exam can be used. It will be placed near the place 
in which the aqueous humor collection is present 
in vitreous. By making an anterior vitrectomy, 
thereby this surgical iridectomy, the collection of 
aqueous humor misdirected in vitreous can be 
reached. 

When this procedure fails, transparent lens 
extraction can be practiced. In this case, 
phacoemulsification is performed on one eye 
with a shallow AC or athalamia, an ocular 
hypertension, in which there is a great risk of 
corneal endothelium damage, and a great risk of 
expulsive hemorrhage. 

 

 
 
 
 
 
 
 

In these cases, it is recommended that the 
surgical treatment of glaucoma generally starts 
even with a clear lens extraction, not having to 
resort to lens extraction under more dangerous 
conditions (Fig. 2). 

Clear lens extraction is not performed as a 
first option, only if laser peripheral iridotomy 
plus maximum tolerated topical treatment is not 
controlled by IOP. The role of the lens in angle 
closure for these eyes has to be documented by 
UBM examination, anterior segment OCT and 
biometry [15-17].   

Fig. 2 Prolonged athalamia after a filtering 
surgery for angle closure glaucoma in the 
hyperopic eye. The corneal damage persists after 
lens extraction 
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Although the lens has major implications in 
the etiology and mechanism of angle closure, 
clear lens extraction surgery is risky and often 
avoided. However, in these cases, lens extraction 
releases pupillary block, open the angle and, if 
the trabeculae did not suffer too much 
phacoemulsification by itself, can provide a good 
control of IOP [18,19]. The condition is to be 
done before extended PAS has occurred or the 
trabeculae were severely impaired and it will not 
be accompanied by intra and postoperative 
events, such as athalamia, malignant glaucoma, 
and expulsive hemorrhage.  

Hyperopia  

The eye has a proportional development of 
anterior and posterior segments and an axial 
length of 20-22mm. These eyes keep the 
nanophthalmic eye characters more or less 
accentuated, depending on how close the 
dimensions from those of the nanophthalmic eye 
are. 
 

 
 
 
 
 
 
 

 
 
 
 

Relative Anterior Microphthalmia 
(RAM) 

In these case  s, the anterior segment is 
smaller than normal and the posterior segment 
has normal dimensions (Fig. 2). 
 

 
 
 
 
 
 
 
 
 
 

These eyes have a smaller corneal diameter 
but with a relatively normal posterior segment, 
so, they may have a low degree hyperopia or 
even a small myopia. Even the lens has normal 
dimensions; it is large relatively to the size 
anterior segment. These eyes can develop the 
most insidious forms of angle closure glaucoma, 
especially when you have a small myopia [20]. 
Narrow-angle glaucoma often progresses rapidly 
to advanced stages, and conventional treatment 
(iridotomy) does not open the angle. 
 

 
 
 
 
 

Fig. 3 Hyperopic eye. Sagittal lens diameter of 
4,72mm, sagittal ax of the eye of 20,58mm. Angle 
closure glaucoma 
 

Fig. 4 The eye in Fig. 3 - aspect of the angle after 
phacoemulsification 
 

Fig. 5 Relative anterior microphthalmia (B) 
compared with normal eye (A) shows: 1-corneal 
diameter < 11,5mm, 2 - shallow AC superficial, 3 - 
normal sagittal axis of the lens. Eye sagittal axis of 
20,5mm-23mm. Posterior segment has normal 
dimensions 
 

Fig. 6 Relative anterior microphthalmia – lens 
sagittal diameter of 4,10mm 
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The lens may have a normal volume but its 
relative size is much higher compared to the 
anterior segment crowded space. This 
phenomenon makes the volume of the lens play a 
role in angle closure. 

Being aware of the continuous increase in 
the lens volume by adding new fibrils, this report 
may increase with age and so does the role of the 
lens angle closure mechanisms. 

The UBM exam and anterior chamber OCT 
can quantify the size of the lens and its relations 
with the anterior chamber structures. 

Relative Posterior Microphthalmia 
(RPM) 

These eyes have a normal development of 
the anterior segment but with an abnormal 
development of the posterior segment [21] (Fig. 
3).  

There is a discrepancy between the sclera 
development at this level, whose growth is slow, 
it is thicker and the retina develops normally but 
in a small space. This leads to the development of 
pa pillomacular retinal folds [22] at high-grade 
hyperopia and the difficulty in IOL power 
evaluation in cataract surgery [23,24]. 

Paradoxically, these small eyes with high 
degree hyperopia do not develop angle closure. 
 

 
 
 
 
 
 
 

Conclusion 

Small eyes have a volume smaller than 
their sagittal diameter suggests. In this volume, 
highly decreased develop certain anatomical 
components without having to keep proportions 
(lens, choroid), and some have a continuum 
growing volume (lens). 

There is a balance inside these eyes on long 
term, despite a disproportion between theirs 
components. This internal disproportion inside 
the small eye can erupt through pressure 
differences between its structures: pupillary 
block, angle closure or a disproportionate 
response in case of typically uncomplicated 
surgery, which alters the apparent internal 
balance of these eyes. 

Seemingly simple surgeries, such as 
phacoemulsification or filtering surgery can 
trigger storm (storms occur by differences in 
atmospheric pressure) with the following 
outcomes: 

- intraocular “precipitation” in the form of 
uveal effusions, massive choroidal hemorrhage  
exudative retinal detachment, CME   

- breaks in anatomical barriers, lens 
posterior capsular tear  

- deviations courses: aqueous misdirection. 
Surgical operations on these eyes are like a 

dangerous storm surfing, with risks, incidents, 
unpredictable but with great experience and 
courage request. 

Small eyes, such as simple nanophthalmia 
or hyperopia, or those with a relative anterior 
microphthalmia, may require lens surgery due to 
its opacity. Sometimes, lens surgery is performed 
for reasons of angle closure, or angle closure 
glaucoma. There may be situations when it is 
compulsory to make a transparent lens 
extraction as a last resort treatment for narrow-
angle glaucoma in small eyes.  

Lens extraction in these eyes is a stressful 
operation that requires a good experience 
surgery and surgery itself can be one extended 
beyond the initial intentions: from the possible 
commencement of the operation with an 
anterior vitrectomy, until the end of the surgery, 
by scleral incisions to remove the suprachoroidal 
fluid.  

Fig. 7 Relative posterior microphthalmia 
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Complications can be extended during the 
postoperative period with prolonged choroidal 
detachment or exudative retinal detachment.  

Filtering surgery on small eyes is more 
risky due to the emphasizing of the pressure 
gradient between the posterior segment and the 
previous one, with sometimes-dramatic 
developments to a hypotensive athalamia (by 
uveal effusion) or a hypertension athalamia (by 
aqueous misdirection). 

Sometimes transparent lens extraction may 
be used in small eyes as a last resort surgical 
opening angle. This can make it a more effective 
topical treatment, and in some cases, it can even 
control its own PIO. 

The lower the eye, the more the filtering 
cataract surgery or more complex intra and 
postoperative complications can be riskier.   

Small eye is a small stump, which can 
challenge and tilt a great surgery. 
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Abstract 
The small eye suggests an apparently robust anatomy with a more resistant sclera, good 
trabecular function, good uvea trophicity, a healthy retina, with a full papilla. The volume 
of these eyes is small. Usually, the volume of the eye is related to the sagittal diameter of 
the eye. However, the volume of a sphere varies with the third power of the radius of the 
sphere. These small eyes have a volume smaller than their sagittal diameter suggests. In 
this volume, highly decreased develop certain anatomical components without having to 
keep proportions (lens, choroid), and some have a continuous growing volume (lens). 
On long term, there is a balance inside these eyes despite a disproportion between their 
components. This internal disproportion inside the small eye can erupt through pressure 
differences between its structures: pupillary block, angle closure or a disproportionate 
response in case of typically uncomplicated surgery, which alters the apparent internal 
balance of these eyes. 
Seemingly simple surgeries, such as phacoemulsification or filtering surgery can trigger 
storm (storms occur by differences in atmospheric pressure) with the following 
characteristics: 
- intraocular “precipitation” in the form of uveal effusions, massive choroidal 
hemorrhage  exudative retinal detachment, CME   
- breaks in anatomical barriers, lens posterior capsular tear  
- deviations courses: aqueous misdirection 
Surgical operations on these eyes are like a dangerous storm surfing, with risks, 
incidents, with unpredictable but great experience and courage request. 
Keywords: small eye, hyperopia, glaucoma, cataract, relative anterior microphthalmia 

 
 
 

Hyperopic eye has an apparent allure of a 
robust anatomical structure with thicker sclera, 
voluminous choroid, with a good trabecular 
filtration with retina without vulnerable areas 
and full papilla (often-physiological excavation 
absence). 

From the early childhood, the hyperopic 
eye has intrinsic accommodative possibilities of 

compensating its refractive errors, providing 
accommodative resources in excess of its needs, 
however being able to reach ametropic 
amblyopia. Requiring excessive accommodative 
efforts, small eye trains excessive convergence 
and leads to esotropia or esophoria, affecting the 
binocularity. 
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When these are added to certain degrees of 
hyperopic anisometropia, the risk of unilateral 
amblyopia increases greatly.  

This is the paradox of hyperopic eye. 
Behind such a robust anatomy, some ocular 
structures (choroid, lens) in the small eye do not 
meet certain normal harmony with their normal 
development in a small space, and there is an 
increased pressure gradient between the 
anterior and posterior segment.  

This makes the depth of the AC lower in 
these eyes, together with any intervention that 
decompress the AC. Moreover, paracentesis and 
filtering operations can trigger a chain of events 
that may cause an unfavorable traveled surgical 
act. There are several types of small eyes.  

Nanophthalmia 

Nanophthalmic eye has its sagittal diameter 
of less or equal to 20mm, proportional and with 
normal functions. There is a nanophthalmia 
associated with systemic manifestations and one 
insolated. Isolated forms can be genetically 
transmitted autosomal dominant or recessive.  
Genetic determinism of nanophthalmia seems to 
be related to the synthesis of a protein called 
MFRP (Frizzled Related Protein Membrane - 
type), located in the apical portion of the retinal 
pigment epithelium cells [1,2]. It seems to be 
involved in the normal development of the eye at 
birth and in the subsequent emmetropization by 
increasing its axial length. 

 
 
 
 
 

Nanophthalmic eye (Fig. 1) has high 
degrees of hyperopia (+ 25D to + 8D), small 
corneal diameter, shallow anterior chamber, 
narrow angle, lens with normal or increased 
volume, located in a low-volume eye. In these 
eyes, sclera and the choroid are thicker than 
normal and this predisposes to redoubtable 
intraoperative risks, large suprachoroidal 
hemorrhages, and prolonged athalamia. 

In these first years of life, these eyes can 
have an affected visual acuity with monocular or 
binocular amblyopia, or strabismus [3]. 
Nanophthalmic eyes in childhood predisposes to 
the appearance of recurrent blepharitis, 
strabismus or amblyopia. An optimal optical 
correction and prevention of amblyopia 
retinoscopia with cycloplegic exam and paying 
attention to the accommodative amplitude of 
these eyes is generally recommended: 
nanophthalmic eyes may have incomplete 
accommodative amplitude requiring bifocal 
correction.  

In adulthood, a number of complications 
can seriously threaten the visual function by 
angle closure glaucoma, exudative retinal 
detachment, CMA, or surgical complications [4].  

The CT scan shows the thickening of the 
macular region of these eyes, the absence of the 
physiological excavation or the retinal folds. Any 
maneuver that suddenly lowers the eye 
pressure, even a simple peripheral iridotomy, 
can trigger a uveal effusion and could evolve into 
retina take off, choroidal hemorrhage or 
malignant glaucoma.  

Lens surgery on the nanophthalmic 
eyes  

In the pre phacoemulsification era, lens 
extraction in nanophthalmic eyes has had 
catastrophic results [5]. 

  In these eyes, phacoemulsification 
continues to be a great risk surgery that requires 
a special preoperative, intraoperative, and 
postoperative approach.  

Preoperative problems 

IOL power value assessment has difficulties 
in these eyes, in which specific formulas such as 
Hoffer Q and Holladay 2 , have to be used. 

Fig. 1 Nanophthalmic eye. A. Sagittal diameter 
<20mm, B. Small corneal diameter, C. Shallow, D. 
Normal/ increased lens volume, E. uveal effusion, 
F. thick sclera 
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In addition to the difficulties regarding the 
calculation of IOL power in these eyes, ax errors 
have big consequences on refractive errors [5,6].  

If a normal eye has a sagittal diameter of 
22,5-24mm, an error of 1mmin measuring the 
sagittal axis is expressed through a 3D refractive 
error, in one eye less than 22mm, errors of 1mm 
could be expressed by an error refractive 4-5D. 

  In addition, the estimation of the 
effective lens position is difficult in these cases, 
when a lens thickness of 4mm is replaced with a 
1mm one. Often, these are amblyopic eye and the 
patient should be aware of both the surgery risks 
and the preoperative realistic visual outcomes.  

IOL values can reach 40-50D. These values 
cannot be provided by a single IOL, therefore will 
use a second IOL. The most powerful IOL 
available will be placed in the bag, and the 
residual dioptric power will require IOL in sulcus 
in accordance with piggyback formulas lens 
calculation [7]. 

The situation changes because 
complications (tear of capsulorhexis or posterior 
capsule) cannot place the IOL in the bag. Placing 
the lens in the sulcus can change the dates of the 
final IOL power. One solution would be the 
placing of the second lens in a later stage after 
evaluating the results of the first refraction 
surgery. The preoperative reducing of the ocular 
pressure to reduce back pressure and the risk of 
shallow AC or iris, prolapses after the first 
incision (acetazolamide or mannitol infusion of 
15-30 minutes before surgery) [8,9]. 

Topical anesthesia is preferable but a good 
akinesia is useful to relieve eyelid pressure.  

Retrobulbar anesthesia should be avoided 
to rule out the risk of retrobulbar extra pressure. 
It is recommended to apply the Honan balloon a 
few minutes after the anesthetic. 

Anterior chamber evaluation   

If the AC is shallow, surgery can start with a 
pars plana anterior vitrectomy through the 
trocar placement, 3,25-3,3mm from limb [10]. 
These eyes have a very short pars plana, but the 
lens has a normal size or even larger than 
normal so, vitreo tip will be directed toward the 
papilla. 

Vitrectomy reduces vitreous volume, 
deepens CA, and allows a capsulorhexis without 

a risk of endothelial damage and capsulorhexis 
tear.  

Intraoperative difficulties and 
precautions 

If lens surgery is not started with 
vitrectomy, corneal incisions will be made more 
attentively according to wound construction and 
small incision length, so as to provide a stable AC 
during surgery. AC is filled with viscoelastic or 
can use a maintainer of AC connected to the BSS 
bottle, adjusting a bottle of ascension in relation 
with the AC deep, allowing a sufficient space to 
perform a rhexis without any risk. Anterior 
chamber depths must be monitored all the time. 
They should be restored immediately when they 
are shallow or a possible uveal effusion should 
be discovered. Inserting or taking the tools from 
the anterior chamber will be done with great 
caution, each time making sure that the anterior 
chamber depths are restored. 

If during the operation, the anterior 
chamber is shallow, a uveal effusion can occur.  

Any drop in pressure in the anterior 
chamber may favor the serous or hemorrhagic 
choroid detachment. A guided positioning of the 
scleral incisions to depress the eye becomes 
necessary and useful in the imminent uveal 
effusion. Some authors generally recommended 
a prophylactic four scleral incision performance 
in the four areas when phacoemulsification was 
present in nanophthalmos eyes.  

With these safeguards in these cases, 
phacoemulsification favorable results declined in 
recent years. The favorable results are cited in 
literature after phacoemulsification in 
nanophthalmic eyes [10,11].  

Cataract surgery is very stressful in these 
situations, which sometimes can finish 
dramatically by expulsive choroid hemorrhage 
or malignant glaucoma. 

The discovery of intraoperative uveal 
effusions or intraoperative choroid hemorrhage 
needs a prompt and quick attitude of the 
surgeon, who will have to locate the maximal 
choroid detachment place.  

Then, the suprachoroidal liquid will be 
drained by scleral incisions placed 4-5mm from 
limb in a quadrant where the choroid is 
maximally bulging. 
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Postoperative complications  

Even in cases in which surgery occurred 
successfully, a postoperative EMC may occur. 
The scleral thickness, which is more pronounced 
in these eyes, may frequently predispose to uveal 
effusion. 

Sometimes, the uveal effusion may be 
accompanied by a retinal exudative detachment 
[12].   

The exudative retinal detachment can 
occur in these eyes after cataract surgery, after 
filtering surgery or after laser peripheral 
iridotomy. Anti-inflammatory treatment, or, in 
case of failure, scleral incisions with 
suprachoroidal fluid drainage, can resolve these 
cases [12].   

In these eyes, cataract surgery is a 
challenge and supports extensions from the 
anterior vitrectomy that may precede surgery to 
the necessary scleral incisions.  

Filtering surgery nanophthalmic 
eye  

Angle closure may be expressed clinically 
as acute angle closure or chronic angle closure 
glaucoma. In chronic forms, there can be large 
IOP fluctuations [13,14].   

Nanophthalmic eye responds poorly to 
topical anti glaucoma treatment. Miotics may 
worsen the pupillary block by relaxing the 
zonula. LPI can remove some of the pupillary 
block and AL iridoplasty is recommended when 
LPI does not open the closed appositional angle. 

There is an angle closure in these eyes by 
pushing the root of the iris by the ciliary body. 
These eyes can have a circular ciliary body 
detachment and choroidal effusion that can push 
forward and rotate the ciliary body.  

After the appearance of PAS, LPI has no 
effect. In this stage, even transparent lens 
extraction may be used. 

Nanophthalmic eye decompression shows 
an increased risk of serous or hemorrhagic 
choroidal detachment with a shallow anterior 
chamber and a postoperative ocular hypotonia, 
which can lead to the flattening of the filter 
bubble and finally to the filtration failure.   

The shallow anterior chamber 
accompanied by postoperative ocular hypertonia 

can be an expression of malignant glaucoma. In 
these situations, the nanophthalmic eye 
conformation allows a cilio-lenticular block with 
aqueous misdirection. The treatment consists of 
drugs that lower the aqueous production, 
cycloplegics, and multiple LPI. 

In case of failure of medical treatment, a 
surgical peripheral iridectomy guided by an UBM 
exam can be used. It will be placed near the place 
in which the aqueous humor collection is present 
in vitreous. By making an anterior vitrectomy, 
thereby this surgical iridectomy, the collection of 
aqueous humor misdirected in vitreous can be 
reached. 

When this procedure fails, transparent lens 
extraction can be practiced. In this case, 
phacoemulsification is performed on one eye 
with a shallow AC or athalamia, an ocular 
hypertension, in which there is a great risk of 
corneal endothelium damage, and a great risk of 
expulsive hemorrhage. 

 

 
 
 
 
 
 
 

In these cases, it is recommended that the 
surgical treatment of glaucoma generally starts 
even with a clear lens extraction, not having to 
resort to lens extraction under more dangerous 
conditions (Fig. 2). 

Clear lens extraction is not performed as a 
first option, only if laser peripheral iridotomy 
plus maximum tolerated topical treatment is not 
controlled by IOP. The role of the lens in angle 
closure for these eyes has to be documented by 
UBM examination, anterior segment OCT and 
biometry [15-17].   

Fig. 2 Prolonged athalamia after a filtering 
surgery for angle closure glaucoma in the 
hyperopic eye. The corneal damage persists after 
lens extraction 
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Although the lens has major implications in 
the etiology and mechanism of angle closure, 
clear lens extraction surgery is risky and often 
avoided. However, in these cases, lens extraction 
releases pupillary block, open the angle and, if 
the trabeculae did not suffer too much 
phacoemulsification by itself, can provide a good 
control of IOP [18,19]. The condition is to be 
done before extended PAS has occurred or the 
trabeculae were severely impaired and it will not 
be accompanied by intra and postoperative 
events, such as athalamia, malignant glaucoma, 
and expulsive hemorrhage.  

Hyperopia  

The eye has a proportional development of 
anterior and posterior segments and an axial 
length of 20-22mm. These eyes keep the 
nanophthalmic eye characters more or less 
accentuated, depending on how close the 
dimensions from those of the nanophthalmic eye 
are. 
 

 
 
 
 
 
 
 

 
 
 
 

Relative Anterior Microphthalmia 
(RAM) 

In these case  s, the anterior segment is 
smaller than normal and the posterior segment 
has normal dimensions (Fig. 2). 
 

 
 
 
 
 
 
 
 
 
 

These eyes have a smaller corneal diameter 
but with a relatively normal posterior segment, 
so, they may have a low degree hyperopia or 
even a small myopia. Even the lens has normal 
dimensions; it is large relatively to the size 
anterior segment. These eyes can develop the 
most insidious forms of angle closure glaucoma, 
especially when you have a small myopia [20]. 
Narrow-angle glaucoma often progresses rapidly 
to advanced stages, and conventional treatment 
(iridotomy) does not open the angle. 
 

 
 
 
 
 

Fig. 3 Hyperopic eye. Sagittal lens diameter of 
4,72mm, sagittal ax of the eye of 20,58mm. Angle 
closure glaucoma 

Fig. 4 The eye in Fig. 3 - aspect of the angle after 
phacoemulsification 

Fig. 5 Relative anterior microphthalmia (B) 
compared with normal eye (A) shows: 1-corneal 
diameter < 11,5mm, 2 - shallow AC superficial, 3 - 
normal sagittal axis of the lens. Eye sagittal axis of 
20,5mm-23mm. Posterior segment has normal 
dimensions 

Fig. 6 Relative anterior microphthalmia – lens 
sagittal diameter of 4,10mm 
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The lens may have a normal volume but its 
relative size is much higher compared to the 
anterior segment crowded space. This 
phenomenon makes the volume of the lens play a 
role in angle closure. 

Being aware of the continuous increase in 
the lens volume by adding new fibrils, this report 
may increase with age and so does the role of the 
lens angle closure mechanisms. 

The UBM exam and anterior chamber OCT 
can quantify the size of the lens and its relations 
with the anterior chamber structures. 

Relative Posterior Microphthalmia 
(RPM) 

These eyes have a normal development of 
the anterior segment but with an abnormal 
development of the posterior segment [21] (Fig. 
3).  

There is a discrepancy between the sclera 
development at this level, whose growth is slow, 
it is thicker and the retina develops normally but 
in a small space. This leads to the development of 
pa pillomacular retinal folds [22] at high-grade 
hyperopia and the difficulty in IOL power 
evaluation in cataract surgery [23,24]. 

Paradoxically, these small eyes with high 
degree hyperopia do not develop angle closure. 
 

 
 
 
 
 
 
 

Conclusion 

Small eyes have a volume smaller than 
their sagittal diameter suggests. In this volume, 
highly decreased develop certain anatomical 
components without having to keep proportions 
(lens, choroid), and some have a continuum 
growing volume (lens). 

There is a balance inside these eyes on long 
term, despite a disproportion between theirs 
components. This internal disproportion inside 
the small eye can erupt through pressure 
differences between its structures: pupillary 
block, angle closure or a disproportionate 
response in case of typically uncomplicated 
surgery, which alters the apparent internal 
balance of these eyes. 

Seemingly simple surgeries, such as 
phacoemulsification or filtering surgery can 
trigger storm (storms occur by differences in 
atmospheric pressure) with the following 
outcomes: 

- intraocular “precipitation” in the form of 
uveal effusions, massive choroidal hemorrhage  
exudative retinal detachment, CME   

- breaks in anatomical barriers, lens 
posterior capsular tear  

- deviations courses: aqueous misdirection. 
Surgical operations on these eyes are like a 

dangerous storm surfing, with risks, incidents, 
unpredictable but with great experience and 
courage request. 

Small eyes, such as simple nanophthalmia 
or hyperopia, or those with a relative anterior 
microphthalmia, may require lens surgery due to 
its opacity. Sometimes, lens surgery is performed 
for reasons of angle closure, or angle closure 
glaucoma. There may be situations when it is 
compulsory to make a transparent lens 
extraction as a last resort treatment for narrow-
angle glaucoma in small eyes.  

Lens extraction in these eyes is a stressful 
operation that requires a good experience 
surgery and surgery itself can be one extended 
beyond the initial intentions: from the possible 
commencement of the operation with an 
anterior vitrectomy, until the end of the surgery, 
by scleral incisions to remove the suprachoroidal 
fluid.  

Fig. 7 Relative posterior microphthalmia 
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Complications can be extended during the 
postoperative period with prolonged choroidal 
detachment or exudative retinal detachment.  

Filtering surgery on small eyes is more 
risky due to the emphasizing of the pressure 
gradient between the posterior segment and the 
previous one, with sometimes-dramatic 
developments to a hypotensive athalamia (by 
uveal effusion) or a hypertension athalamia (by 
aqueous misdirection). 

Sometimes transparent lens extraction may 
be used in small eyes as a last resort surgical 
opening angle. This can make it a more effective 
topical treatment, and in some cases, it can even 
control its own PIO. 

The lower the eye, the more the filtering 
cataract surgery or more complex intra and 
postoperative complications can be riskier.   

Small eye is a small stump, which can 
challenge and tilt a great surgery. 
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Abstract 
Even if bevacizumab is unlicensed, a majority of retina specialists still currently 
recommends it in retinal vein occlusion-related macular edema. For the first time, the 
results of our studies showed evidence suggesting that an early treatment administered 
immediately after the onset of venous occlusion, provided a significant and sustained 
improvement in visual acuity and foveal thickness, with inactive disease (dry retina and 
stable visual acuity for at least 6 months after the last injection) in most phakic patients 
with acute central/ hemicentral retinal vein occlusions, making this treatment option a 
rational and viable therapeutic strategy. Central/ hemicentral retinal vein occlusion has 
to be considered an ophthalmic emergency. The highlighting of the ocular conditions 
most frequently associated with central/ hemicentral retinal vein occlusion (ocular 
hypertension, primary open angle glaucoma, primary angle closure suspect, primary 
angle closure, and primary angle closure glaucoma) is mandatory. Regardless of the anti-
vascular endothelial growth factor agents used (bevacizumab/ ranibizumab / 
aflibercept/), and regardless of the treatment approaches chosen (treat-and-extend/ pro 
re nata algorithm), the efficacy of therapy depends primarily on the precociousness of 
the therapy after the diagnosis of central/ hemicentral retinal vein occlusion. Any delay 
in the treatment will adversely influence the restoration of visual functions, which are 
difficult to correct even with subsequent treatment.  
Keywords: central/ hemicentral retinal vein occlusion, intravitreal bevacizumab, 
vascular endothelial growth factor 

 
 
 
The rationale of the treatment 

Retinal vein occlusion (RVO) is a second 
most common retinal vascular disorder 
following diabetic retinopathy and is often 
associated with visual loss. RVOs have an 
estimated prevalence of 0.5% in individuals over 
40 years old [1]. A recent population-based 

study estimated the 15-years cumulative 
incidence of RVOs to be 2.3% [2]. The most 
common age range is from the 6th to the 7th 
decade. RVOs are relatively uncommon in 
individuals under age 40. Central retinal vein 
occlusion (CRVO) is generally reckoned as one of 
the major threats to vision because many 
patients suffer irreversible visual loss even in the 
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face of several therapeutic alternatives. Main 
causes of visual impairment include macular 
edema (ME), retinal neovascularization with 
secondary neovascular glaucoma, epiretinal 
membrane formation, rubeosis iridis, retinal 
hemorrhages, vitreous hemorrhage, and retinal 
tissue destruction due to the retinal ischemia [3-
5]. Various treatments for CRVO have been 
advocated over the last decade. These include 
medical therapy with anticoagulants, 
fibrinolytics, corticosteroids, acetazolamide, and 
isovolemic hemodilution. Panretinal or sectorial 
retinal laser photocoagulation should only be 
considered for the treatment of 
neovascularization [3,6]. Surgical options, 
including pars plana vitrectomy, surgically 
induced retinochoroidal anastomoses, direct 
venous cannulation, and radial optic neurotomy, 
may provide a potential benefit in RVO related 
ME. The evidence for the justification of these 
modalities has remained unproven or at least 
unclear for most of them. More recently, the 
intravitreal anti-vascular endothelial growth 
factor (VEGF) injections with bevacizumab 
(Avastin; Genentech Inc., San Francisco, CA, 
USA), ranibizumab (Lucentis; Genentech, Inc.,) 
and aflibercept  (Eylea; Regeneron 
Pharmaceuticals, Inc, Tarrytown, New York, 
USA) quickly became incorporated into the 
clinical management of CRVO representing its 
front-line therapy [7-10]. Even if bevacizumab is 
unlicensed, it is still currently recommended in 
CRVO-related ME over ranibizumab (22.2%) and 
aflibercept (15.1%; P < 0.0001), by a majority of 
retina specialists (56.7%) [11]. Bevacizumab is a 
humanized antibody that binds all the subtypes 
of VEGF-A. We believe that eyes receiving 
therapy immediately after CRVO diagnosis may 
benefit more than those receiving a delayed 
treatment. Visual outcomes are better the sooner 
the treatment is performed after the occlusion 
forms. A few studies have investigated the use of 
anti-VEGF therapy in CRVOs during the acute 
phase of the disease (< 3-months duration of 
symptoms of a venous occlusive event) 
[7,12,13]. However, most of the currently 
available studies included only patients with 
intermediate (3–12 months) or late (> 1 year) 
stages of venous occlusions associated with ME. 
These patients with intermediate and late stages 
of venous occlusions associated with ME, most 
likely had a permanent retinal capillaropathy 

(e.g. pigmentary changes in the fovea, poorly 
controlled severe recurrent macular edema, 
telangiectatic vessels with leakage, epiretinal 
membranes), that was temporarily relieved by a 
reduction of the edematous component with 
bevacizumab, ranibizumab or aflibercept.  
However, the pathology was incurable due to 
irreversible ischemic changes to the macular 
ganglion cell complex, close to the foveola, with 
macular edema being a minor factor. That is why 
the visual and anatomic results were poor 
[7,8,15-17]. For the first time, the results of our 
studies [5,7,9,17,18] showed evidence 
suggesting that the early treatment administered 
immediately after the onset of venous occlusion, 
provided significant and sustained improvement 
in the visual acuity and foveal thickness (FT), 
with inactive disease (dry retina and stable 
visual acuity for at least 6 months after the last 
injection) in most phakic patients with acute 
central/ hemicentral retinal vein occlusions 
(central/ hemicentral RVO), making this 
treatment option a rational and viable 
therapeutic strategy. 

The rationale for administering early 
intravitreal bevacizumab treatment [7] to 
patients with acute occlusions included the 
following: initial abrogation of the increased 
VEGF levels in the acute phase, which are 
responsible for the main symptoms and 
complications, most of which occur in the natural 
clinical course during the first 7-8 months of the 
disease (ME, retinal capillary nonperfusion, 
neovascularization and neovascular glaucoma); 
binding of the bevacizumab to all VEGF-A 
isoforms, preventing their attachment to 
receptors situated on the endothelial cell 
surface; rapid, effective, and direct blocking of 
the neovascular process and its complications; 
reversal of increased vascular permeability 
mediated by VEGF,  ensuring the stability and 
integrity of the inner blood retinal barrier; 
maintenance of a relatively normal or almost 
normal foveal anatomy during the acute phase of 
occlusion, when the VEGF levels are increased, 
until improvement of the draining circulation; 
prevention of acute functional curable retinal 
capillaropathy, that is present immediately after 
the onset of occlusion, to develop into a 
permanent capillaropathy, with limited reversal; 
and normalization of the long term physiological 
VEGF expression, which is essential for vascular 
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endothelial homeostasis, blood pressure 
homeostasis, and neuroprotection of the retinal 
ganglion cells.  

The presentation of the concepts 
used in practice 

  
The concept of central/ hemicentral 

RVO diagnosis 
Central/ hemicentral RVOs were divided 

into two groups: nonischemic and ischemic 
forms. The criteria for acute nonischemic 
central/ hemicentral RVOs are the following 
[7,20,21]: a best corrected visual acuity (BCVA) 
score > 20/ 400 Snellen equivalent in the 
affected eye; normal  peripheral visual field with 
or without a relative central scotoma; mild to 
moderate intraretinal hemorrhages and venous 
tortuosity involving 4 (CRVO) or 2 (hemicentral 
retinal vein occlusion [hemicentral RVO]) retinal 
quadrants; rare (≤ 4), if any, cotton wool spots; 
perfused retinal capillaries or small and very 
limited focal retinal capillary dropouts (< 10 disc 
areas of retinal capillary nonperfusion); and 
optic disc edema and varied grades of macular 
edema. The criteria for the ischemic type 
[7,15,20] of acute central/ hemicentral RVOs are 
determined based on the angiography result. In 
cases with an angiographically clear evidence of 
retinal capillary nonperfusion zones, the criteria 
included 10 or more disc areas of nonperfusion. 
If intraretinal hemorrhages prevented a clear 
angiographic evaluation of the retinal capillary 
nonperfusion, the following parameters were 
considered: a BCVA score ≤ 20/ 400 Snellen 
equivalent; ability to see ≤ V/ 4e of the isopter, 
based on the Goldmann perimeter; the presence 
of relative afferent pupillary defects in patients 
with a normal fellow eye; and an intraocular 
pressure (IOP) reduction in the occluded eye of ≥ 
4 mmHg, compared with the congener eye. An 
eye was classified as having ischemic central/ 
hemicentral RVO by the presence of at least 4 of 
these 5 parameters. 

 
The concept of ocular hypertension 

(OH) associated with unilateral central/ 
hemicentral RVO (investigation of the 
contralateral uninvolved eye) [22]  

 1) IOP without treatment > 21 mmHg in 
at least 3 successive measurements; 2) Normal 
visual field (defined as a mean deviation and 
pattern standard deviation within 95% 
confidence limits and a glaucoma hemifield test 
result within normal limits); 3) Normal optic disc 
(defined as a round or slightly oval structure 
measuring 1.5 mm horizontally and 1.75 mm 
vertically with a cup-shaped depression [the 
physiologic cup] located slightly temporal to its 
geometric center and a neuroretinal rim with a 
relatively uniform width and a color that ranged 
from orange to pink); the size of the cup-to-disc 
ratio was judged taking into account the optic 
disc diameter; 4) Open anterior chamber angle 
without mesodermal tissue or 
neovascularization; 5) No history of attacks of 
intermittent angle-closure glaucoma; 6) No 
anamnestic information or obvious signs of 
systemic or local causes of increased IOP, such as 
ocular trauma, use of steroids or pigment 
dispersion; 7) Clear ocular media; 8) Normal 
retinal nerve fiber layer (RNFL) without 
localized or diffuse defects. 

 
The concept of primary open angle 

glaucoma (POAG) associated with unilateral 
central/ hemicentral RVO (investigation of 
the contralateral uninvolved eye) [24] 

1) Structural and/ or functional 
glaucomatous lesion; structural lesion includes 
acquired characteristic progressive optic 
neuropathy (cupping/ saucerization of the optic 
disc, diffuse or localized thinning of the 
neuroretinal rim area, and/ or retinal nerve fiber 
layer changes with diffuse or localized defects); 
functional damage encompasses characteristic 
reproducible changes in the visual field (retinal 
nerve fiber bundle defects [paracentral defects]), 
corresponding to optic disc lesions; 2) IOP 
within statistically normal limits (10–21 mmHg) 
(normal pressure glaucoma) or with increased 
values (> 21 mmHg) (high-pressure glaucoma); 
3) Open anterior chamber angle (not occludable, 
no neovascularization, no goniodysgenesis); 4) 
No obvious evidence of an ocular or systemic 
possible cause of IOP increase 
(pseudoexfoliation, ocular trauma, pigment 
dispersion, use of steroids); 5) No ocular fundus 
or neurologic lesion other than the glaucomatous 
cupping that could explain the visual field defect; 
6) Clear ocular media.  



Romanian Journal of Ophthalmology 2016;60(3): 145-152 
 

 
148 Romanian Society of Ophthalmology 

© 2016  

The concept of normal and pathological 
gonioscopic aspects in patients with 
unilateral central/ hemicentral RVO [25] 

A) Normal (not occludable) anterior 
chamber angle (> 20 grade): the posterior third 
of the trabecular meshwork (usually pigmented) 
is visible for more than 180 degrees, on static 
gonioscopy with the eye in the primary position. 
This configuration involves both eyes. 

B) Narrow drainage angle (≤ 20 grade): 
non-visibility of the posterior trabecular 
meshwork for ≥ 180 degrees of the angle 
circumference on non-indentation gonioscopy 
with the eye in the primary position. It has two 
variants, namely, moderately narrow angle 
(angular width 15-20º) and extremely narrow 
angle (≤ 10º). This configuration involves both 
eyes. 

C) Primary angle closure suspect (PACS), 
namely an eye in which appositional contacts 
between the peripheral iris and the posterior 
trabecular meshwork are considered possible/ 
probable: a) narrow drainage angle, IOP below 
22 mmHg, no peripheral anterior synechiae 
(PAS) in the angle, and without glaucomatous 
optic neuropathy (GON); b) absence of the ocular 
pathology, that can induce PAS formation 
(uveitis, neovascularization, trauma, surgery). 

D) Primary angle closure (PAC): 1) narrow 
drainage angle; 2) eyes in which narrow angles 
or shallow anterior chambers were thought to be 
secondary to the other ocular conditions, such 
as, lens abnormalities, chronic uveitis, trauma, 
rubeosis iridis or retinopathy of prematurity, 
were excluded; 3) optic disc and visual field 
definitely considered as non-glaucomatous; 4) 
the presence of at least one of the following 
features indicating that the trabecular 
obstruction by the peripheral iris occurred: a) 
PAS; b) IOP > 21 mmHg; c) excessive pigment 
deposition on the trabecular meshwork surface, 
especially superior; d) ischemic sequelae of 
acutely raised IOP (distortion of the radially 
oriented iris musculature, iris stromal atrophy, 
dilated nonresponsive pupil, focal necrosis of 
lens epithelium causing glaukomfleken);  e) 
Clear history of clinical signs or symptoms such 
as headaches, congestion, blurred or halo vision, 
corneal edema or a mid-dilated pupil, consistent 
with sudden IOP rise; f) evidence of a surgical 
peripheral iridotomy; g) dark room provocation 

test giving a rise in IOP of ≥ 8 mmHg from 
baseline.   

E) Primary angle closure glaucoma (PACG): 
a) presence of PAC; b) consistent visual 
morbidity; c) typical GON characterized by 
irreversible structural and/ or functional 
glaucomatous lesion, indistinguishable from the 
primary open angle glaucoma; structural 
glaucomatous damage includes acquired 
characteristic progressive optic neuropathy (e.g. 
optic disc cupping; narrowing the area of 
neuroretinal rim; localized “notch”; disc 
hemorrhages; newly appeared asymmetry in the 
cup/ disc ratio ≥ 0.2 between both eyes; change 
in the cup/ disc ratio > 0.2) that could be 
documented alongside the follow-up, and/ or 
changes of the RNFL (diffuse or localized 
defects); functional glaucomatous damage 
comprises reproducible characteristic changes of 
the visual field (retinal nerve fiber bundle 
defects) corresponding to the optic disc lesion; 
d) atypical GON occurs after an acute 
symptomatic episode of angle closure and 
presents with a pale but flat optic disc, 
suggesting an anterior ischemic optic 
neuropathy.  

 
The concept of fractal analysis in 

connection with the segmentation methods 
for retinal images 

The fractal concept offers a new dimension 
for the analysis of the structure-function 
relationship of retinal microvasculature [14,23].   

The activities required to 
evaluate the efficacy of the 
treatment 

The evaluation of the BCVA score  
This examination is carried out by using the 

visual acuity charts from the Early Treatment 
Diabetic Retinopathy Study (ETDRS). These 
charts have 14 rows of five letters, each 
corresponding to visual acuities from 20/ 10 to 
20/ 200 when viewed at a distance of 4 meters. 
When 20 or more letters were read correctly at 4 
meters (corresponding to a visual acuity of 20/ 
100 or better), the visual acuity score was the 
number read correctly plus 30 (the total number 
of letters on the top six lines of the chart, which 
were used at a 1-meter distance for testing low 
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visual acuity). When fewer than 20 letters were 
read correctly at 4 meters, only the number of 
letters read correctly at 1 meter of the 30 letters 
on the top 6 lines was added to the 4-meter total 
to obtain the visual acuity score. A perfect visual 
acuity score was 100, corresponding to a visual 
acuity of 20/ 10. The visual angle doubled (e.g., 
20/ 20 to 20/ 40, 20/ 100 to 20/ 200) with each 
decrement of 15 letters (the equivalent of three 
lines on these charts). A visual acuity score of 
five letters corresponded to a visual acuity of 5/ 
200. If no letters could be read correctly at 1 
meter, the presence or absence of a light 
perception had to be recorded. A four-meter 
testing distance with this chart yields the 
following Snellen equivalent lines: 20/ 10, 20/ 
12.5, 20/ 16, 20/ 20, 20/ 25, 20/ 31.5, 20/ 40, 
20/ 50, 20/ 63, 20/ 80, 20/ 100, 20/ 125, 20/ 
160, and 20/ 200. At 1 meter, the following 
additional Snellen equivalent lines of visual 
acuity could be measured: 20/ 250, 20/ 315, 20/ 
400, 20/ 500, 20/ 630, and 20/ 800. Every three 
lines represent a doubling of the visual angle. 

 
The visual field determination  
The Goldmann perimeter with three object 

sizes and intensities (i.e., l2e, l4e, and V4e) is 
used in all cases. To prevent artifacts, an 
appropriate refraction is used while plotting the 
visual fields: (1) for central 30 grade visual 
fields, a manifest refraction with appropriate 
presbyopia correction; and (2) for visual fields 
peripheral to the central 30 grades, only 
manifest refraction for l2e and no corrective lens 
for l4e and V4e (unless the eye had high myopia 
or hyperopia, i.e., of 10 diopters or more). In 
cases of suspected concomitant ocular 
hypertension or primary glaucoma, the 
Humphrey Field Analyzer static achromatic 
automatic perimetry 30-2 test with Standard 
Swedish Interactive Thresholding Algorithm 
strategy is used. Reliability criteria included 
false-positive < 15%, false negative < 33%, and 
fixation loss < 20%.  

 
The ocular fundus assessment  
Ocular fundus is thoroughly evaluated by 

direct and indirect ophthalmoscopy and, if 
needed, by using a contact lens. Ocular fundus 
findings of the central/ hemicentral RVO include: 
dotted and flame-shaped intraretinal 
hemorrhages (which are demonstrated in all 

four retinal quadrants in cases of CRVO, and are 
usually found in only 2 quadrants in cases of 
hemicentral RVO, although intraretinal 
hemorrhages may involve 1/ 3-2/ 3 of the retina 
in hemicentral RVO), engorgement and 
tortuosity of the venous system, papilloretinal 
edema, telangiectatic capillary bed, cotton wool 
spots, and angiographic evidence of prolongation 
retinal circulation times. The two forms of 
venous occlusion (CRVO and hemicentral RVO), 
are evaluated together, because they are 
pathogenetically similar. In cases of CRVO, the 
only existing central retinal vein trunk within the 
optic nerve is involved, whereas patients with 
hemicentral RVO have two central retinal vein 
trunks as a congenital anomaly, and develop an 
occlusion in only one of them. Fundus 
photography is useful for documenting the 
severity of the retinal findings, the presence of 
new vessels elsewhere in the retina, the extent of 
intravitreal hemorrhages, and the new vessels on 
or near the optic disc, the response to treatment, 
and the need for additional treatment at future 
visits. 

 
The fluorescein angiography  
Even if the importance of fluorescein 

angiography (FA) as an invasive procedure has 
declined in daily clinical practice, it is 
indispensable in assessing the dynamics of 
retinal capillaropathy, which is present 
immediately after the onset of occlusion, 
involving the entire retina including the macular 
region. FA assessments are focused on the disc 
and macula during early examination times, on 
the middle retinal periphery of each quadrant 
during the intermediate phases, and again on the 
disc and macula during late stages (> 5 minutes 
after fluorescein injection); iris images are 
obtained during the recirculation phase. Retinal 
capillary nonperfusion is angiographically 
measured on standard photographic fields, with 
a retinal area equal to the optic disc diameter 
used as a template [12].  Eyes with at least 10 
disc areas of retinal capillary nonperfusion and/ 
or intraocular neovascularization are classified 
as having retinal ischemia. The FA is helpful in 
diagnosing RVOs and differentiating the ischemic 
RVOs from nonischemic RVOs. The diagnosis of 
RVOs is confirmed by an increase in the length of 
the retinal vessel transit time, with a transit time 
of 5 seconds or more being considered as 
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delayed. FA also provides information on the 
status of the retinal capillary bed including any 
presence of hyperpermeability or nonperfusion. 
Associated features in FA include late leakage in 
the macular area and late staining on the main 
posterior veins. ME, a common consequence of 
RVOs, is generally presented as 
hyperfluorescence in radially orientated cystoid 
cavities forming a “petaloid pattern”, which 
resembles typical cystoid ME. The FA based 
assessment of the degree of capillary 
nonperfusion is an important part in the 
evaluation of RVOs. Nonperfusion of the 
peripheral retina characterizes ischemic RVOs 
and is an important risk factor for the eventual 
neovascularization development. Macular 
nonperfusion is correlated with a poor visual 
prognosis, which may hinder visual acuity gain 
despite further treatments of ME. Wide-field FA 
is used to evaluate peripheral nonperfusion, yet 
current data on the benefits of this technique are 
inconclusive. Recently, OCT angiography (OCTA) 
has been used to successfully delineate vessels 
within the retina, choroid and the vasculature 
associated with the optic nerve. These non-
contact imaging systems detect phase variations 
or changes in reflectivity to detect vascular flow, 
with the added benefit of concurrently obtaining 
OCT scans of the surrounding tissue. This allows 
a rapid, non-invasive evaluation of the ocular 
pathologies with their associated vessels, 
exemplified by OCTA assessment of choroidal 
neovascularization with the evaluation of the 
surrounding choroidal and retinal layers 
simultaneously. In particular, split-spectrum 
amplitude-decorrelation angiography improves 
the signal-to-noise ratio of flow detection and 
has been shown to be useful in visualizing the 
microvasculature networks within the eye. 

 
The optical coherence tomography  
Optical coherence tomography (OCT) is 

used to assess the morphology and thickness of 
the macula, optic disc, and RNFL. OCT 
examination is largely used at present to detect 
macular architectural changes and to quantify 
macular thickness. Typical macular changes in 
RVOs are presence of intraretinal cystoid spaces 
(multiple or confluent) responsible for an 
increased macular thickness. Associated findings 
are vitreous macular adherence, epiretinal 
membranes, subretinal fibrosis, lamellar macular 

hole, intraretinal exudates, and retinal 
hemorrhages. OCT could also provide prognostic 
indicators for patients with RVOs. Visual acuity is 
not only related to the presence of ME, but also 
closely associated with the integrity of the foveal 
photoreceptor layer. Eyes showing loss or 
disturbance of the inner segment/ outer segment 
junction line on the OCT images tend to have a 
poorer visual prognosis than those with 
preserved inner segment/ outer segment line. 
OCT also provides data on the location of the 
accumulated fluid, such as location within retinal 
layers or location in the subretinal space. 
Additional information, such as the presence and 
integrity of the outer limiting membrane, inner 
segment/ outer segment junction of 
photoreceptors is crucial as well.  

 
The gonioscopic examination   
Gonioscopy is considered the current 

reference-standard examination, whose purpose 
is to visualize the anterior chamber angle as 
completely as possible. It enables the 
identification of the iridotrabecular contact and 
is the only examination method that is able to 
differentiate between appositional and synechial 
angle closure. However, gonioscopy has some 
drawbacks, namely implying the contact with the 
ocular globe, the need for highly trained 
examiners, as well as the use of a slit-lamp, and 
its results may be affected by light and/ or 
inadvertent indentation. Closure of the anterior 
chamber angle in CRVO may appear as a primary 
(in predisposed eyes) or secondary event; the 
latter case is caused either by neovascularization 
of the angle or by a marked anterior 
displacement of the lens-iris diaphragm due to 
an abnormal accumulation of blood or edema 
fluid in the posterior segment of the eye, a non-
rubeotic state which has some similarities with 
malignant glaucoma.  

 
The intraocular pressure measurement  
IOP is determined by using the Goldmann 

applanotomometer and is adjusted according to 
the corneal thickness.  

 
The systemic evaluations  
Apart from a routine medical evaluation 

(namely, for systemic arterial hypertension, 
diabetes, and dyslipidemia), an extensive check-
up for systemic disorders is unnecessary in most 
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patients with central/ hemicentral RVOs. Given 
that hematological risk factors for spontaneous 
systemic venous thrombosis are only 
sporadically present in patients with retinal vein 
occlusions, not all the patients with retinal vein 
occlusions need to be subjected to exhaustive 
hematological investigations (namely, 
determination of plasma homocysteine, Leiden 
mutation of V factor, C and S protein deficiencies, 
activated protein C resistance, and antithrombin 
and antiphospholipid antibodies). Such tests are 
necessary only when clearly indicated. All the 
participants will provide a written informed 
consent. 

 
The injection scheme for intravitreal 

bevacizumab therapy [18]  
Initially, the treatment for acute central/ 

hemicentral RVO patients consists of 4 
consecutive intravitreal bevacizumab injections 
administered off-label at a dose of 2.5 mg per 
injection, with each injection spaced at 
approximately 45 days apart. Thereafter, 
intravitreal bevacizumab injection therapy is 
flexible, and subsequent injections will be 
administered during scheduled visits whenever a 
visual acuity loss of ≥ 5 ETDRS letters occurs, the 
FT increases above the cutoff (252 µm) for the 
upper level of normal FT, i.e., the average FT 
measurements in the healthy eye (212 ± 20 µm) 
plus 2 standard deviations, and/ or iris/ angle 
neovascularization appears (regardless of the 
IOP level).  Panretinal photocoagulation will be 
performed as soon as the intraocular 
neovascularization is diagnosed, unless it 
subsides after 2 consecutive intravitreal 
bevacizumab injections administered at 30 days 
apart and topically given steroids and 
cycloplegics. In cases of elevated IOP, a topical 
fixed combination of timolol and dorzolamide 
(FCTD; Cosopt, Merck & CO., Inc., Whitehouse 
Station, NJ) is added. Surgery is advised, unless 
IOP normalizes in response to these treatments, 
after an additional intravitreal bevacizumab 
injection. 

Considering our currently acquired 
experience [3,4,6,7,18,20] with intravitreal 
injections of 2.5 mg (0.1 ml) bevacizumab 

(instead of 1.25 mg [0.05 ml] bevacizumab, 
which represents the standard dose given 
worldwide), we believe that after an initial 
aggressive treatment with 4 consecutive 

injections administered off-label at 
approximately 45 days apart, the therapy may be 
continued with subsequent dosing given pro re 
nata (PRN) until the stabilization of the best 
corrected visual acuity score. No adverse effects 
or ocular toxicity, including clinically evident 
sterile or infectious endophthalmitis, IOP 
increase, retinal ruptures, retinal detachment, 
and systemic thromboembolic events were 
encountered during our clinical practice [18]. 

Conclusions 

Central/ hemicentral RVO has to be 
considered an ophthalmic emergency [9,18,19]. 
The highlighting of the ocular conditions most 
frequently associated with central/ hemicentral 
RVOs (OH, POAG, PACS, PAC, and PACG) is 
mandatory. Therapy with anti-VEGF agents has 
to be promptly applied as soon as possible after 
RVO onset. The sooner the treatment is started 
after the RVO onset, the sooner the patient is 
likely to have gains in visual and FT 
[9,10,16,18,20,26]. Every delay of therapy 
adversely influences the delayed deterioration of 
visual functions, which are difficult to restore 
even with subsequent treatment. Regardless of 
the anti-VEGF agents used 
(bevacizumab/ranibizumab/aflibercept) 
[8,17,21,26], and of the treatment approaches 
chosen (treat-and-extend/ PRN algorithm) 
[19,21], the efficacy of therapy depends 
primarily on the precociousness of the therapy 
after RVO diagnosis [15,27].    
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Abstract 
Ocular surface is a complex functional unit in which tissues so different as structure and 
function harmonize to produce a very short life (15-45 sec) film - tear film essential for 
the quality of the vision. 
With age, the ocular surface undergoes a physiological decline, often with a limitation of 
its functionality. 
Administration of topical glaucoma treatment itself constitutes a solicitation of the 
ocular surface and the nature of “accessories” included in this “drop glaucoma 
treatment”, that might be the last straw which breaks the fragile balance or aggravates a 
previously nonexistent suffering subclinical symptomatology by opening and inducing 
reactions to treatment. Topical treatment in glaucoma could have the complex aspect of 
an adoption. 
Every adoption is a delicate and unpredictable phenomenon.  
Success does mean harmony and coexistence. For the adoption to succeed, one needs to 
know well the adoptive environment, the adopted element and the science and art to 
harmonize them together. 
Keywords: ocular surface, topical glaucoma treatment, tear film 

 
 
 
Introduction 

Topical treatment in glaucoma has a 
lifelong administration, often gradually 
increasing the number of administered 
substances. A prolonged administration of such a 
treatment appears as a true act of adoptions, the 
ocular surface being an adoptive environment. 
Moreover, the topical glaucoma treatment is an 
adopted element, which harmonizes the two 
factors that provide treatment tolerance and 
success thereof.  

For a relationship to succeed, the adoption 
must know the foster, the adopted and then find 
the way to harmonize them. 

Adoptive environment 

The ocular surface is a complex and 
dynamic adoptive environment, which is equally 
vulnerable. 

It is almost a miracle that so different 
ocular tissues from the anatomical and 
functional (conjunctiva and cornea) point of 
view are anatomically delimited so net, but are 
complex when harmonizing through a fluid (tear 
film) into a functional unit, called the ocular 
surface. The tear film is a very short live film (15-
40 seconds), which opens the way to visual 
perception. 
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The structure of the tear film 

The external lipid layer has a thickness of 
0.1 microns. It is produced by Meibomius, Zeiss 
and Moll glands. Moreover, it contains low polar 
lipids (cholesterol esters), highly polar lipids 
(TG, fatty acids, phospholipids) and has the role 
of preventing the evaporation of the tear film 
and tears overflow. 

The aqueous layer is produced by the main 
lacrimal gland and accessory glands Krause and 
Wolfring. It is the main component of the tear 
film, having a thickness of 7-8 microns over the 
cornea. 

It provides oxygen to the corneal 
epithelium, removes debris and contains 
antibacterial substances, lysozyme, betalizine, 
etc. 

The inner layer of mucin is produced by the 
conjunctival goblet cells and squamous epithelial 
cells of the conjunctiva and cornea and has a 
thickness of 0.2 microns. 

It has a vital role in the stability of the tear 
film hydrophobia, converting the hydrophilic 
corneal epithelium. It lubricates the ocular 
surface and eyelid and forms a sheath around 
foreign bodies, protecting them from their 
abrasive effect over the cornea. 

Foster environmental dynamics 

Blinking is dispersed all over the corneal 
tear film [1]. After 15-45 sec., the film breaks and 
breakpoints occur (dry spots). 

The drying of the corneal surface might not 
be only the result of evaporation (evaporation 
should take 10 minutes to dry the cornea). 

Holly – Lemp Mechanism [2] presupposes 
that the tear film thins gradually, first by 
evaporation. 

When the thickness reaches a critical level, 
some lipid molecules adhere to the mucin layer 
and interfere with it. 

Once the mucin layer is mixed with more 
fat, it becomes hydrophobic and the tear film 
breaks. 

Holly described the dynamics of the tear 
film during blinking in 1980. 

During blinking, the upper eyelid downs to 
compress the lipid layer surface between the 
edges of the eyelids. The lipids are mixed with 

the palpebral mucus. This way, thread-like 
mixtures that reach the inferior fornix are 
formed.  

When open, the eye lipids disperse in a 
single layer by the action of the upper eyelid. 
Lipids in excess disperse and the second lipid 
layer forms in one second. In their dispersion, 
lipids draw tears and thicken the aqueous tear 
film. 

Foster environmental assessment 

Regarding the examination of the tears film 
[3], the breaking time of the tear film (BUT) 
correlates with the ocular index. It is the ratio 
between BUT and the interval between two 
successive blinks. When the latter exceeds BUT, 
the same corneal areas remain dry and may 
induce symptoms of dryness. The stability test of 
the tear film-BUT – proves abnormal in 10 
seconds 

The tear volume (Schirmer) test is 
considered abnormal when, after 5 minutes, <10 
mm without anesthesia or < 5 mm with 
anesthesia. 

Tear osmolarity [4] values of over 316 
mOsm proved relevant for the ocular surface 
examination (staining). 

Sodium fluorescein examination, used 
during the BUT color areas, in which there is a 
rupture of intercellular connections, allows the 
access of stain. 

Rose Bengal stain examination stains the 
cell zones, which suffer after having lost mucus 
coating. 

Lissamine Green is used to grade the 
damage of the conjunctiva. 

Sensitive or suffering adoptive 
environment 

The adoptive environment can often have a 
chronic condition before adopting the topical 
glaucoma treatment. It is a multifactorial disease 
of the ocular surface and lacrimal system with 
symptoms like dry eye [3], quantitative and 
qualitative impairment of the tear film, tear film 
instability, blurred vision, dryness, associated 
with damage to the ocular surface. 

Disorders of lipid - layer chronic blepharitis 
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Aqueous - deficient KCS, idiopathic 
systemic diseases 

Deficit of mucin - hypovitaminosis, ocular 
cicatricial pemphigoid, Stevens-Johnson induced 
by burns 

Eyelid function disorder, exposure 
keratitis, symblepharon, pterygium 

Epitheliopathy - anesthetic cornea, 
epithelial irregularity   

In such cases, the adoption of a topical 
glaucoma treatment may exceed the functional 
availability of the ocular surface and the other 
alternative treatment modalities (surgery, laser) 
should be taken into account. Otherwise, topical 
treatment may exacerbate the existing 
symptoms and pathology, the patient’s 
compliance decreasing.  

This is the unfortunate situation, in which 
the topical treatment of glaucoma   does not 
meet the adoptive environment conditions. 
Therefore, the topical treatment of glaucoma 
should be changed with laser or surgery. 

The treatment/ adoption 

The topical drops in the treatment of 
glaucoma contain an active substance and 
various accessories [5], which help in correcting 
the pH, osmolarity, sterility, etc., of the solution. 

Both active components and accessories 
can induce changes in a normal ocular surface 
and, its disturbing, may lead to its poor 
functionality, or may aggravate a prior suffering. 
The chronic administration of substances 
regardless of their nature, challenge the 
functions of the ocular surface. The effects on the 
ocular surface may be determined by the active 
substance contained therein, or preservatives 
and the degree of damage is related to the nature 
of the preservative, the number of 
administrations and the number of drugs used. 

Preservatives are substances that prevent 
the development of bacterial germs by acting on 
their direct cytotoxic effect or by lysis of the cell 
membrane to the cytoplasm lost. 

There are two classes of preservatives: 
detergents and oxidizers. 

 
Table 1. Classes of preservatives 
Detergents Oxidizers 
Benzalkonium chloride Stabilized oxychloro 

(BAK) complex (SOC/ purity) 
 

Polyquaternium -1 
(Polyquad) 

Sodium perborate 
(GenAqua) Sofzia 

 
Detergent preservatives act as surfactants 

that alter the cell membrane permeability 
resulting in lipid dispersion (tear film 
destabilization) [5] and lysis of the cytoplasmic 
contents. 

Benzalkonium chloride (BAK or BAC) [6] is 
the most often used preservative in glaucoma 
drops and in over 70% of the glaucoma solutions 
bottles. The concentrations of 1/ 10 can cause 
cell necrosis and 1/ 100-1/ 10000 
concentrations can cause apoptosis of goblet 
cells, or endothelial trabecular cells [6-9].  

Oxidant preservatives penetrate the cell 
membrane and affect cellular functions by 
altering microbial lipids, proteins and DNA. Their 
action to destabilize the membrane is lower than 
that of detergents [11]. Animal and human 
studies have indicated that the preservatives can 
induce inflammation affecting the ocular surface 
[10-12].  

Sometimes, the active substance may have 
a toxic effect; topical carbonic anhydrase 
inhibitors may affect corneal endothelium 
[13,14]. Epidemiological studies have shown 
that drops without preservatives caused fewer 
symptoms and signs of the ocular surface [15-
17]. Topically treated ocular surface is affected 
in a large proportion of patients with glaucoma 
[18,19]. 

How can the topical treatment of 
glaucoma influence the ocular 
surface? 

The topical treatment of glaucoma can 
affect the ocular surface with the appearance of 
symptoms and signs [20]: dryness, tearing, 
burning, foreign body sensation, photophobia, or 
visual impairment. Superficial punctate keratitis, 
allergic manifestations, or tear film instability 
may appear in the cornea and conjunctiva.   

Superficial punctate keratitis occurs 
frequently after the topical administration of 
prostaglandins, beta-blockers, or pilocarpine, 
and is more frequent in preparations with 
preservatives [25]. 
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The manifestations of allergic reactions are 
of type I, mediated by Ig E or type IV. They are 
induced by the active substance or preservatives 
and they manifest through burning, chemosis, 
conjunctival hyperemia or eyelid edema [21,22]. 

The tear film instability [23,24] is the most 
frequent effect of topical glaucoma therapy. It 
may be objectified by the BUT, Schirmer’s test, 
tear osmolarity, or exam of the Meibomius 
glands. 

The effect of the ocular surface due to 
topical glaucoma therapy may affect the 
treatment compliance and thus decrease the 
tolerance to the treatment. The asymptomatic 
disease glaucoma can become a disease with 
symptoms of dry eye. The adoptive environment 
cannot tolerate the adopted element.   

How to treat glaucoma, sparing the 
ocular surface 

There are no templates to adapt topical 
glaucoma therapy to the suffering ocular surface. 
There are only individual cases and even 
asymmetry between the two eyes in the same 
patient. 

The adequacy of treatment for the ocular 
surface evaluation of the deficits and their 
compensation is the following: lubricants, short-
term corticosteroid administration. Allergic 
reactions may require a discontinuation for 
short-term or the drops replacing and toxicity 
would indicate the use of single-dose 
preparations or without preservatives. 

The selection of the topical treatment of 
glaucoma is performed according to the dosage 
and their toxicity to the ocular surface (less 
preservatives [26,27], reduced dosage). At the 
same time, a prolonged treatment with 
preparations containing high concentrations (< 
1/1000) BAK certainly causes a severe damage 
to the ocular surface [28-30].   

Taking into account the topical glaucoma 
treatment symptoms, the ocular surface 
symptoms of distress in these patients can be the 
only ocular symptoms, the patient being able to 
overstate them avoiding treatment.  

Moreover, there may be symptoms without 
an objective support, which can be objectified as 
deficits without symptoms.  

In chronic glaucoma, the constant risk 
factor is age, the ocular surface undergoing a 
sharp decline with age. Under these conditions, 
any prolonged topical therapy is a strength test. 

A periodic evaluation of the ocular surface 
would pinpoint its suffering, before symptoms 
turn glaucoma from an asymptomatic disease 
into a troublesome one. 

Every adoption is a complex act, whose 
purpose depends on the baseline (foster 
environmental awareness, the correct choice of 
the adopted) and continuous harmonization 
relationship between the two factors. 

The topical therapy of glaucoma may be 
viewed as a special adoption. Therefore, the 
question which arises is the following: “Who 
would grant an adoption of a deficits elder family 
with multiple vulnerabilities especially when one 
adopted is liable of creating problems even 
though foster (ocular surface) is a normal 
environment?”. 

The ocular surface is instead a sublime 
harmony. In addition, topical therapy of 
glaucoma is the science of integrating certain 
topical glaucoma treatment in this harmony and 
maintaining it. 
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Abstract 
Aim: our study tried to find a mathematical conversion method of the measurements 
obtained in Time Domain (TD) OCT to Spectral Domain (SD) OCT. 
Material and method: A prospective randomized, double blind study that included 244 
eyes, from 121 patients (normal subjects, glaucoma suspects, glaucoma), in whom we 
analyzed the retinal nerve fiber layer (RNFL) and the optic disc in the same session by 
using TD OCT (Stratus) and SD OCT (Cirrus), was performed. The means for RNFL 
thickness (overall value and per quadrants), neural area and cup/ disc (C/ D) ratio, were 
measured. 
Results: We found statistically significant differences between parameters measured in 
TD OCT and SD OCT (p<0.001). Powerful correlations were calculated between 
parameters measured with the two OCT machines. Data dispersion showed a linear 
relation between measurements. One can use the following mathematical equations for 
conversion: 
Mean RNFL (Cirrus) = 15.77 + 0.748 x Mean RNFL (Stratus) 
Mean neural area (Cirrus) = 0.508 + 0.388 x Mean neural area (Stratus) 
Mean C/ D ratio (Cirrus)  = 0.157 + 0.792 x  Mean C/ D (Stratus) 
Conclusions: data based on our calculated mathematical conversion equations can be 
converted into SD OCT. Therefore, we offered a useful tool for the long term monitoring 
of our patients although the initial measurements in TD OCT made comparisons for 
patients later measured with SD OCT impossible. 
Keywords: Stratus TD OCT, Cirrus SD OCT, conversion, glaucoma 
Abbreviations: RNFL = retinal nerve fiber layer, TD OCT = time domain optical 
coherence tomography, SD OCT = spectral domain optical coherence tomography, VF = 
visual field, CI = confidence interval, ISNT segments = inferior, superior, nasal, temporal 
segment. 

 
 
 
Introduction 

Glaucoma is an optic neuropathy 
characterized by structural changes to the optic 

nerve head and retinal nerve fiber layer (RNFL), 
with corresponding functional changes, 
particularly visual field (VF) loss [1,2]. RNFL loss 
is thought to precede the measurable optic nerve 
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head and visual field damage and is observed in 
60% of the eyes approximately 6 years before 
any detectable VF defects [3]. Therefore, the 
evaluation of RNFL damage is of vital importance 
for the diagnosis of glaucoma in the early stages. 

Several techniques are currently available 
for the detection and quantification of RNFL 
damage, such as clinical examination, red-free 
fundus photography, and modern imaging 
devices. The optical properties of the RNFL have 
allowed recent advances in ocular imaging 
technology to obtain thickness measurements. 
Optical coherence tomography (OCT) is a new 
technology that allows the quantitative 
assessment of RNFL thickness. It offers objective, 
real-time assessment of the RNFL within a very 
short time span at a single visit [4]. The ability of 
time domain Stratus OCT to provide quantitative 
and reproducible measurements of RNFL 
thickness parameters has been documented in 
many studies [5,6]. Several studies investigating 
the performance of Stratus OCT in glaucoma 
with manifest VF defect have shown promising 
results [7,8]. However, it has been demonstrated 
that Stratus OCT has a relatively low sensitivity 
in identifying localized RNFL defects in 
preperimetric glaucoma [9]. Spectral-domain HD 
OCT has recently been introduced, with 
improved image resolution, imaging speed, and 
sensitivity. Cirrus OCT, which has recently 
become commercially available, acquires OCT 
data approximately 70 times faster and with a 
better resolution (8–10 μm axial resolution in 
tissue), compared to Stratus OCT technology (5 
μm). Due to these improvements and the very 
good intra-test and inter-test reproducibility, 
both devices offer efficient tools in glaucoma 
progression. 

The problem appears in daily practice 
when the clinician tries to compare, translate 
and monitor patients in whom RNFL was 
measured first with Stratus TD OCT, then with 
SD Cirrus HD OCT. Conversion might offer a 
method to follow patients in a reliable manner, 
although two different devices were used.  

Material and method 

We designed a prospective, longitudinal 
randomized trial that included 244 eyes, from 
122 subjects based on 3 data sets from healthy 

eyes (40 subjects), glaucoma suspects (40 
subjects) and glaucoma patients (42 subjects). 
Both SD OCT (Cirrus) and TD OCT (Stratus) were 
performed in each eye. Patients were 
randomized regarding the order of eye scanning 
(right, left) and the order scanning with the two 
OCT (Stratus first, Cirrus afterwards). RNFL 
thickness (overall mean value, mean RNFL per 
quadrants), mean neural area and mean cup/ 
disc (C/ D) ratio, were measured. Correlations 
between parameters were calculated, then based 
on the level of these correlations the conversion 
equations from TD OCT to SD OCT Cirrus were 
calculated. 

 
Cirrus OCT scan 
Subjects were measured with the Optic 

Disc Cube 200 × 200 program of the Cirrus HD-
OCT model 4000 (software version 3.0). All 
Cirrus OCT scans were obtained after achieving 
pupillary dilation, followed by Stratus OCT Fast 
RNFL scan. The Optic Disc Cube 200 × 200 
program obtains 200A-scans from 200 linear B-
scans evenly distributed in a 6-mm2 area 
centered over the optic nerve.  

Cirrus OCT extracts from the data cube 256 
A-scan samples along the path of the calculation 
circle. Based on the RNFL layer boundaries in the 
extracted circle scan image, the Cirrus OCT 
calculates the RNFL thickness at each point along 
the calculation circle. Using these data, Cirrus 
OCT provides the 12-clock-hour thicknesses, 
four quadrant thicknesses, a global 360° average 
thickness, and TSNIT thickness profiles. The 
Cirrus OCT software provides a classification 
(within normal limits, borderline, or outside 
normal limits) for each parameter, based on 
comparison with an internal normative database. 
A parameter is classified as outside normal limits 
if its value falls lower than the 99% confidence 
interval (CI) of the healthy, age-matched 
population. A borderline result indicates that the 
value is between the 95% and 99% CI, and a 
within-normal-limits result indicates that the 
value is within the 95% CI. Segments of the 
TSNIT thickness graph located below the yellow 
band (outside of the 95% normal limit) and in 
the red band (outside of the 99% normal limit) 
were defined as OCT RNFL defects by TSNIT 
graph at the 5% and 1% level, respectively. 
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Stratus OCT scan 
Subjects were measured after achieving 

pupillary dilation to a minimum diameter of 5 
mm. An internal fixation target was used, since it 
offers a better reproducibility. Data were 
analyzed with the Stratus system software 
(version 4.0). Three scan images were acquired 
from each subject, with each image consisting of 
256 A-scans along a 3.4-mm-diameter circular 
ring around the optic disc. These values were 
averaged to yield 12 clock-hour thicknesses, four 
quadrant thicknesses, and a global average RNFL 
thickness measurement. The Stratus OCT 
software provides a classification (within normal 
limits, borderline, or outside normal limits) for 
each parameter, based on comparison with an 
internal normative database. In Stratus OCT, 
TSNIT thickness profiles were also obtained, 
which displayed thicknesses at each A-scan 
location along the path of the scan circle. In 
Stratus OCT, OCT RNFL defects by TSNIT graph 
were defined in the same way as in the Cirrus 
OCT.  

Quality assessments of OCT scans were 
performed by two experienced examiners 
masked to the subject’s identity and the results 
of the other tests. Satisfactory quality was 
defined as: (1) well-focused images, (2) the 
presence of a centered circular ring around the 
optic disc, and (3) a signal strength ≥ 7 (10 = 
maximum). Any subject with less than 
satisfactory Stratus OCT image quality was 
excluded.  

 
Data Analysis 
All analyses were performed with SPSS for 

Windows (Version 19.0; SPSS Inc., Chicago, IL). P 
< 0.05 was considered statistically significant. 
Student’s t-tests were used to evaluate RNFL 
thickness differences between Cirrus OCT and 
Stratus OCT. Pearson correlation tests were used 
for correlations between parameters. 

Results 

The mean age in our study was 49.48 +/ - 
14.44 years old. Distribution per decades of age 
can be followed in Fig. 1. Mean RNFL thickness 
obtained by the two measurements (Cirrus vs. 
Stratus OCT) was 83.77 +/ -18.90 µm vs. 92.52 
+/ - 18.56 µm (Fig. 2). 

 
 
 
 
 

 
 
 
 
 

T student test showed a significant 
difference between the two type of 
measurements for mean RNFL thickness (t=-
8.83, df=238), p=0.000. Moreover, the mean 
values were strongly and positively correlated 
(Pearson correlation coefficient r=0.862, 
p=0.000). Prediction analysis revealed that 
74.4% from the Cirrus OCT mean measurements 
explain Stratus OCT findings (p=0.000). Due to a 
powerful correlation, a regression equation 
could be calculated between the two mean RNFL 
measurements in Cirrus OCT and Stratus OCT to 

Fig. 1 Age distribution (per decades) 

Fig. 2 Mean RNFL thickness 
(Cirrus OCT vs. Stratus OCT) 
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show how they “model” and influence each other 
(Table 1). We used the R square statistical 
measure (coefficient of determination) to 
quantify how close the data fitted into the 
regression line. The higher its value, the better 
the model fits the model of regression (Fig. 3,4). 
Two separate equations were calculated 
showing similar dispersion (distribution) of 
values; clinical meaning for this aspect is that the 
results are similar and over imposable, therefore 
the conversion equation represents a valuable 
tool to translate results from one instrument into 
another. 
 
Table 1. Conversion equations between Stratus OCT 
to Cirrus OCT and Cirrus OCT to Stratus OCT 

Stratus OCT to Cirrus 
OCT conversion 
mathematical model 

Cirrus OCT to Stratus 
OCT conversion 
mathematical model 

y = 9.99 + 0.96 x K1  
K1 = measured value of 
RNFL in Cirrus OCT 

y = 16.61 + 0.741 x K2 

K2= measured value of 
RNFL in Stratus OCT 

 

 
 
 
 

 
 
 

Regarding comparisons and correlations 
between RNFL thickness per quadrants in TD vs. 
SD OCT we obtained similar results (statistically 
significant differences p=0.000 in all quadrants) 
and high positive correlations - Pearson 
correlation coefficient r= 0.666, p=0.000 in 
temporal quadrant, r= 0.726, p=0.000 in nasal 
quadrant, r= 0.795, p=0.000 in inferior quadrant 
and r= 0.692, p=0.000 in superior quadrant). 
Further, the optic disc parameters were 
analyzed.  

For neural area we also obtained good 
correlations (r=0.734, p=0.000) and statistically 
significant differences between Stratus OCT and 
Cirrus OCT (0.91 mm2 vs. 0.82 mm2, p=0.000). 
C/ D ratio calculations had no statistically 
significant difference (0.63 in Stratus OCT 0.65 in 
Cirrus OCT, p>0.05). Conversion equations 
neural area and C/ D ratio are displayed below. 

 
Mean neural area (Cirrus OCT) = 0.508 + 

0.388 x Mean neural area (Stratus OCT) 
Mean C/ D ratio (Cirrus OCT) = 0.157 + 

0.792 x Mean C/ D (Stratus OCT) 
 
We present two clinical examples that 

explain our results, meaning that Cirrus OCT 
gives higher values for lower RNFL thickness in 
Stratus OCT and offers lower values in increased 
RNFL measurements by Stratus OCT. C/ D ratio 
in Cirrus OCT is estimated as smaller than in 
Stratus OCT, whereas the neural area appears 
larger in Cirrus OCT vs. Stratus OCT. Practically, 
this proves an obvious clinical finding, that the 
smaller the excavation is, the more the neural 
tissue remains. 

Case 1 
A 67-year-old female patient, early stage 

POAG; IOP well compensated under topical 
treatment – Cosopt® (Santen) and Travatan® 
(Alcon) - IOP RE= 18 mmHg, IOP LE = 17 mmH). 
Previous argon laser trabeculoplasty (ALT) 
treatment in the RE and selective laser 
trabeculoplasty (SLT) in the LE were performed. 
Visual field (Humphrey Field Analyzer II, SITA 
Standard strategy, central 24-2) showed bilateral 
generalized reduction of retinal sensitivity, but 
no glaucoma changes were present (minimal 
scotoma criterion absent). OCT scan by Cirrus 
detected a mild RNFL thinning in the 
superotemporal quadrant, which was not 
confirmed in Stratus OCT scanning. Using our 

Fig. 3 Linear regression equation (Stratus to 
Cirrus OCT); R2 = 0.744 

Fig. 4 Linear regression equation (Cirrus to 
Stratus OCT); R2= 0.717 
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mathematical conversion equation, we 
translated the results from Cirrus OCT to Stratus 
OCT and vice versa to compare results. Indeed, 
when converted from Stratus OCT to Cirrus OCT, 

the increased thicknesses in Stratus OCT (green), 
were more decreased in Stratus OCT (yellow 
defect in one quadrant).

 

 
 
 
 
 
 

Case 2 
A 69-year-old male patient, moderate stage 

POAG; IOP well compensated under topical 
treatment – Azarga® (Alcon) and Lumigan® 
(Allergan) (IOP RE = 17 mmHg, IOP LE = 15 mm 
Hg). Previous selective laser trabeculoplasty 
(SLT) in the RE was performed. Visual field 
(Humphrey Field Analyzer II, SITA Standard 
strategy, central 24-2) showed a bilateral 

generalized reduction of retinal sensitivity, and 
paracentral scotomas. OCT scannings revealed 
comparable defects in both OCT machines (Fig. 
6). 
 
 
 
 
 

Fig. 5 Stratus vs. Cirrus RNFL measurements in an early form of POAG 
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Discussion 

With the rapid improvements in OCT 
technology, the faster spectral domain is widely 
replacing the time domain Stratus, making it 
difficult to accurately compare measurements 
taken by Cirrus to the measurements taken by 
measurements in these two machines in our 
practice [10-12]. Several publications have 
reported failures of threshold algorithm in nerve 
fiber layer measurement between time domain 
Stratus OCT and spectral domain Cirrus OCT, 
with the latter providing a higher resolution and 
speed. In addition, there have been reports of a 

lack of agreement between Stratus OCT and 
Cirrus OCT [11,13]. 

 Our study demonstrated that there is a 
large difference between the two models. This 
difference in parameter measurements may be 
due to different technical specifications, imaging 
protocols and different retinal segmentation 
algorithms. In particular, Cirrus OCT includes the 
retinal pigment epithelium, while Stratus OCT 
measures the retinal thickness from the 
vitreoretinal and internal limiting membrane 
interface to a segmentation line right above the 
photoreceptor inner and outer segment junction. 
Based on our results, we proposed the following 

Fig. 6 Stratus OCT vs. Cirrus OCT RNFL measurements in a moderate form of POAG 
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equation for the conversion of Stratus OCT to 
Cirrus OCT measurements: 

 
Mean RNFL (Cirrus OCT) = 15.77 + 0.748 x 

Mean RNFL (Stratus OCT) 
Mean neural area (Cirrus OCT) = 0.508 + 

0.388 x Mean neural area (Stratus OCT) 
Mean C/ D ratio (Cirrus OCT)  = 0.157 + 

0.792 x  Mean C/ D (Stratus OCT) 
 
Some aspects in our study may limit the 

clinical significance of our results because we 
also included healthy subjects in our analysis; 
hence, we cannot be certain that the 
transformation equation will maintain its 
accuracy in various clinical pathologies. 

The clinical practical application for this 
study consists in offering a viable solution that 
allows the info transfer. Thus, data obtained via 
an older device can be compared and translated 
to a newer one, which is based on the same 
functioning principle, but on different scanning 
strategies. Therefore, we can “conserve” and use 
on long term all the measurements on different 
machines, acquired for the same patient. Our 
model contradicts the paradigm that states a 
true impossibility to transfer data from one type 
of OCT to another. The first step in this transition 
could be easier if the two machines belonged to 
the same producer and had similar functioning 
principles. The long-term strategy is to create a 
mathematical model capable of converting and 
transferring all the parameters between non-
similar devices, belonging to different 
companies. The final aim in this direction is to 
compare different technologies/ instruments in 
real life terms.  

In conclusion our study demonstrated a 
statistically significant difference between 
Stratus OCT and Cirrus OCT measurements. Our 
model proved that a linear regression equation 
could transform and convert values between two 
different OCT devices, allowing the clinician to 
interpret data without any problem. 
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Abstract 
Objective. This study focused on the epidemiology of ocular diseases in the Eye 
Emergency Room. 
Methods. A cross-section retrospective study was performed in the Ophthalmology 
Clinic in Cluj-Napoca and included 11786 patients who presented to the Eye Emergency 
Room throughout the whole year, from January to December. 
Results. Every month, between 782 to 1189 patients with an average age of 39.54 years 
(±21.14) presented to the Eye Emergency Room. 250 were infants, under 1 year old. Six 
disease categories were followed: inflammation, trauma, vascular, tumor, glaucoma, and 
retinal-vitreal. Conjunctivitis and corneal foreign bodies accounted for almost half of the 
cases. Most of the conjunctival cultures revealed negative results. 
Conclusions. Consistent with the large number of patients included in this study, we 
considered the epidemiological data representative for our region. Male gender and 
youth represented the main risk factor for eye injury, while children remained the main 
group with conjunctivitis.  
Keywords: eye emergency, trauma, conjunctivitis, conjunctival culture 

 
 
 
Introduction 

An emergency is defined as an accident or 
an acute illness that needs qualified first aid or 
emergency medical assistance, at one or more 
levels of competence. These can be vital or non-
vital, if life itself is not threatened. The non-vital 
characteristic of eye emergency is somehow 
relative, considering that the eye itself has its 
own environment and the ultimate consequence 
of a non-treated eye condition is cecity. Eye-
related complaints represent approximately 1–
6% of the patients referring to the general 
emergency room around the world [1], the 
number of patients with eye casualties being 
rapidly increasing [2].  

Materials and Methods 

The main objective of this study was to 
examine the epidemiology of ocular diseases in 
the Eye Emergency Room (ER). This was a cross-
section retrospective study performed in the 
Ophthalmology Clinic in Cluj-Napoca, 
considering the patients presented to the ER 
throughout the whole year, from January to 
December. From 12300 total patients, 11786 
were enrolled, with full medical records. 
Demographic and occupational parameters and 
the etiology of the eye disease were followed. 
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Statistical analysis was performed in SPSS 
for Windows 14.0, while tabular output and 
graphics were done in Excel. 

Results 

The distribution throughout the year is 
illustrated in Fig. 1. Number of cases per month 
varied from 782 in January to 1189 in August. 

 

 
 
 
 
 

Demographics are shown in Table 1. The 
average age was 39.54 years (±21.14). 255 were 
infants under 1 year old. 10720 patients 
(90.96%) were residents of Cluj County. The 
others came from neighboring counties: Bistriţa 
Năsăud – 182 (1.54%), Alba – 157 (1.33%), Sălaj 
– 137 (1.16%), Maramureş – 111 (0.94%), Mureş 
– 98 (0.83%) and with less than 0.5% Sibiu, 

Bihor, Brașov, Harghita, Covasna, Hunedoara; 
less than 0.1% came from the other counties of 
Romania. 14 patients were foreigners. 
 
Table 1. Sex, age, and origin 

Sex 8488 male (72%) 3293 female (28%) 

Age Age intervals No. 

 

<1 255 

<15 1048 

15-29 2943 

30-44 3113 

45-59 2856 

60-75 1211 

>75 360 

Origin 8418 urban 
(81%) 3368 rural (19%) 

 
42% had right eye, 43% left eye and 15% 

binocular involvement. Six disease categories 
were followed: inflammation, trauma, vascular, 
tumor, glaucoma, and retinal-vitreal. Age 
distribution is shown for each category, in Table 
2. Table 3 shows the diagnosis at the 
presentation to the ER. 
 

 
Table 2. Age distribution for every disease category, per age group 

Disease category New-borns Pre-schools Scholars Adults Elders 
Inflammatory 54% 80% 57% 36% 39% 

Trauma 3% 16% 35% 57% 28% 
Vascular 2% 3% 4% 4% 19% 
Tumoral <1%  1% 0,40% 1% 

Glaucoma 1% 0,30% 1% 1% 5% 
 

In the inflammation category, conjunctivitis 
recorded 2806 cases. The distribution of 
conjunctivitis throughout the year and the 
relation with age is shown in Fig. 2 and 3. 
Allergic etiology was suspected in 3% of the 
cases, the rest of 97% being considered 
infectious. 92 patients had conjunctival culture 
performed, with negative results in 72% (66 
patients) and positive in 28% (26 patients). The 
bacteria found were staphylococcus aureus (14 

cases), white staphylococcus (11 cases), and 
streptococcus viridans (1 case). The antibiogram 
(Fig. 4 and 5) tested the antibiotic resistance for 
Chloramphenicol, Oxacillin, Gentamicin, 
Ampicillin, Penicillin, Tetracycline, 
Erythromycin, Doxycycline, and Cotrimoxazole 
for white and gold staphylococcus.  
 
 
 
 

Fig. 1 Monthly distribution of cases 
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Table 3. Etiology of the emergency 
Diagnosis: 
Inflammation Vascular Trauma Tumor Glaucoma, 

retinal-vitreal, 
Others 

4854 752 5687 53 440 
Conjunctivitis 
Blepharoconjunctivitis 
Keratoconjunctivitis 
Hordeolum 
Chalazion 
Hordeolosis 
Blepharitis 
Meibomitis 
Keratitis 
- Ulcer 
- Herpetic 
- PSK 
Corneal abscess 
Uveitis 
Pars planitis 
Eyelid edema 
Episcleritis 
Optic Neuritis 
Eyelid abscess 
Dacryocystitis 
Eyelid herpes 
Chorioretinitis 
Orbital cellulitis 
Dacryoadenitis 
Scleritis 
Corneal edema 
Endophthalmitis 
Myositis 

2806 
123 
74 
517 
48 
9 
55 
9 
 
168 
35 
31 
1 
154 
28 
123 
69 
59 
46 
39 
17 
19 
13 
7 
3 
2 
2 
1 

Subconjunctival 
hemorrhage 
Vitreous hemorrhage 
Retinal hemorrhage 
Macular hemorrhage 
Diabetic retinopathy 
Diabetic maculopathy 
AION 
CRVO 
BRVO 
CRAO 
BRAO 
Angiosclerosis 
Amaurosis 
ROP 
Retinal vasculitis 
 
 
 
 

497 
 
109 
13 
8 
57 
4 
17 
14 
3 
10 
4 
8 
3 
3 
2 

Corneal FB 
Corneal erosion 
Eyelid FB 
Conjunctival FB 
Corneo conjunctival 
burn 
Eyelid burn 
Eye Contusion 
Photo trauma 
Hematoma 
Non-penetrating 
corneal wound 
Conjunctival wound 
Penetrating corneal 
wound 
Intraocular FB 
Eyelid laceration 
Subluxated lens 
Luxated lens 
Orbital fracture 
 

2828 
1121 
478 
74 
150 
 
100 
359 
148 
179 
107 
 
36 
71 
 
19 
11 
7 
5 
4 

Eyelid Cyst 
Eyelid epithelioma 
Eyelid lipoma 
Eyelid hemangioma 
Orbital tumor 
Retinal tumor 
Conjunctival tumor 
Xanthelasma 
 
 
 
 
 
 
 
 
 
 
 
 

20 
20 
2 
1 
5 
2 
2 
1 

Glaucoma 
Acute glaucoma 
Buftalmy 
 
Retinal-vitreal 
Retinal detachment 
Acute vitreal detach. 
 
Others> 
Exophthalmia 
Ptosis 
Lacrimal canal stenosi  
Lagophthalmia 
Hemianopsia 
Trichiasis 
Cataract 
Floaters 
Pseudophakia 
Corneal leucoma 
Refraction error 
ARMD 
Pinguecula 
Dry eye 
Pterygium 
Diplopia 
Amblyopia 
Strabismus 
 

 
139 
1 
 
 
45 
1 
 
 
5 
3 
53 
4 
3 
16 
44 
30 
19 
15 
12 
11 
11 
11 
7 
7 
2 
1 
 

Normal 
 

396 

*PSK - punctate superficial keratitis, AION - Anterior ischemic optic neuropathy, CRVO- Central retinal vein 
occlusion, BRVO – branch retinal vein occlusion, CRAO – central retinal arterial occlusion, BRAO – branch retinal 
arterial occlusion, ROP – retinopathy of prematurity, FB - foreign body, ARMD – Age related macular 
degeneration 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 2 Conjunctivitis distribution throughout the 
year 
 

Fig. 3 Age distribution for conjunctivitis 
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Corneal foreign bodies represented 50% of 
all traumatic pathology and about 25% of all the 
emergencies throughout the year. In the trauma 
group, 88% were male, 12% female. The mean 
age was 35 (min-max: 15-59).  

In the acute glaucoma group, 54% were 
female and half of the cases were found in 60-75 
age group (minimum age was 45). 

764 patients (6,48%) were hospitalized, 
450 men and 314 women. On average, 64 

patients were hospitalized per month, without a 
significant monthly fluctuation (min 43 in 
December - the exception, max 71 in February). 
The main diagnostics in these cases were uveitis, 
optic neuropathy, keratitis, penetrating trauma, 
acute glaucoma, retinal detachment, and vitreous 
hemorrhage. On the other hand, 7% from the 
total number of patients were considered non-
emergencies, including patients with pterygium, 
cataract, corneal leucoma, amblyopia, 
xanthelasma or refraction errors; no pathology 
was found in 396 patients. 

Among 174 newborns, 94 (54%) were 
diagnosed with conjunctivitis, 47 (27%) with 
lacrimal duct stenosis, 17 (10%) dacryocystitis, 5 
(3%) subconjunctival hemorrhage and 3 (2%) 
retinopathy of prematurity. The rest of 4% were 
diagnosed with congenital cataract, hordeolum, 
lipoma, or glaucoma. 

Discussions 

Emergencies in ophthalmology reflect the 
degree of addressability and accessibility to the 
medical facilities and also, considering the wide 
spectrum of possible etiologies, the degree of 
socio-economic development of a society. The 
Eye Emergency Room in Cluj functions with one 
specialist doctor, covering 24 hours of duty, one 
or more trainees (resident doctors), and a nurse. 
The medical team also covers the hospitalized 
patients. The amount of noncomplex cases 
suggests a better implication of the resident 
doctors. The infrastructure covers the basic 
needs of the Emergency Room, with 
biomicroscope, indirect ophthalmoscope, eye 
ecography, and Imaging Department (Radiology 
and Tomography) available 24 hours. 

In developed countries, traumatic injuries 
are the main reason to visit the emergency room, 
especially corneal foreign bodies [3-6], while in 
undeveloped countries the first place is taken by 
the various eye infections, including parasitic 
infestation. According to a comparative study 
[7], covering 8 years (1997-2005), significant 
changes were witnessed lately: an increase in the 
number of eye emergencies, increasing numbers 
of corneal foreign bodies, decrease in 
conjunctivitis diagnosis, increase in evening 
presentation to ER (18-21 hour) and decrease in 

Fig. 4 Antibiogram for Staphylococcus aureus (Cl - 
Chloramphenicol, O - Oxacillin, G -Gentamicin, A - 
Ampicillin, P - Penicillin, T - Tetracycline, E - 
Erythromycin, D - Doxycycline and B - 
Cotrimoxazole) 
 

Fig. 5 Antibiogram for white Staphylococcus (Cl - 
Chloramphenicol, O - Oxacillin, G -Gentamicin, A - 
Ampicillin, P - Penicillin, T - Tetracycline, E - 
Erythromycin, D - Doxycycline and B - 
Cotrimoxazole) 
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morning presentation (9-12 hour), increase in 
male and thirties age group.  

Corneal foreign bodies and conjunctivitis 
represented almost half of the cases considered 
for this study, the two being equally distributed. 
The more complex cases represented roughly 
3500 cases (about 10 per day, including orbital 
cellulitis, complicated trauma, keratitis, uveitis, 
acute glaucoma, optic neuropathy or retinal 
detachment) while those needing hospitalization 
represented 6.48% from the total (about 2 
patients per day). Surgical data was not available 
for this research.  

In our study, inflammatory disease had its 
peak in infancy, trauma in adulthood, while 
vascular, tumoral, and acute glaucoma was 
present in elders. Acute glaucoma had a dramatic 
increase after 60 years old, with a slight female 
prevalence (54%). In newborns, most of the 
cases consisted in conjunctivitis (54%) or 
lacrimal related pathology (27%).  

The total number of cases showed a steady 
increase from winter to summer, with the peak 
in August, with 1189 cases and the low in 
January, 782 cases. The same trend was seen in 
conjunctivitis cases, with late spring and late 
summer (May, August) seeing twice the cases 
presented in October. This type of distribution 
could have two explanations, the real increase in 
the incidence of the disease, on one hand, and 
the concentration of cases in the only clinic 
remaining open during Holidays, on the other 
hand. It is possible that both explanations are 
correct. Other studies have also shown a 
constant increase of conjunctivitis cases during 
summer, an increased incidence of corneal ulcer 
in spring or an increase of acute glaucoma in 
winter [8]. 

For the conjunctivitis patients, the 92 
conjunctival cultures with antibiogram showed a 
resistance to Penicillin, Tetracyclines, 
Cotrimoxazole, and Erythromycin, both for white 
and gold Staphylococcus. White Staphylococcus 
showed resistance to Oxacillin, too. 100% of 
white Staphylococcus was sensitive to 
Gentamicin and notably, Chloramphenicol. 
Staphylococcus aureus was sensitive to 
Gentamicin in 80% of the cases (7 out of 9 cases) 
and to Chloramphenicol in 90% of the cases (10 
out of 11). Tobramycin was not routinely tested, 
but the results showed that even weaker, 
sometimes disconsidered antibiotics should be 
used as first line, at least in mild forms of 
conjunctivitis. In this regard, it should be 
emphasized that most of the conjunctivitis cases 

were proven nonbacterial in conjunctival culture 
(72%), so stronger antibiotics should have no 
place in uncomplicated cases. A study from 2010 
[9], evaluating children of 6 months to 17 years 
old with conjunctival congestion, identified four 
clinical factors independently associated with 
negative conjunctival cultures: age 6 years and 
older, April to November presentation, absent 
secretion and the absence of “glued eyes” in the 
morning. 92% of the patients with all four 
clinical factors revealed negative cultures. 
Identifying patients with low risk for bacterial 
conjunctivitis could reduce the routine 
administration of antibiotics.  

Consistent with the large number of 
patients included in this study we consider the 
epidemiological data representative for our 
region.  
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Abstract 
Pterygium is characterized by the thickening of the bulbar conjunctiva and the invasion 
of the cornea from the sclerocorneal limbus to the central portion of the cornea. 
Pterygium produces corneal deformation, which extends toward the central portion of 
the cornea. The visual disorders depend on the corneal extent. The treatment goal is the 
removal of the corneal and conjunctival portion of the pterygium and the coverage of the 
resulting conjunctival defect.    
The association of the pterygium surgical excision was assessed with conjunctival 
autograft. For this purpose, a retrospective study was performed on 68 patients and was 
extended over 7 years (2009-2015). Patients with recurrent pterygium were excluded. 
The time for corneal re-epithelization and for the pain and photophobia disappearance 
was followed. The incidence of recurrence was also observed. Pain levels were assessed 
by using a 10-point visual analog linear scale (VAS). 
The mean time for ocular pain and photophobia disappearance was of 48 hours. The 
mean pain score was 3.38 at 24 hours after surgery. Corneal re-epithelialization was 
achieved in 60 hours after surgery.  Recurrence occurred in 6 patients. It was concluded 
that pterygium surgical excision with conjunctival autograft is effective in pterygium 
surgery. 
Keywords:  pterygium, conjunctival autograft, pterygium management, pterygium 
recurrence 
 

 
 
 
Introduction  

Pterygium is a degenerative disease 
characterized by the thickening of the bulbar 
conjunctiva and the invasion of the cornea from 
the sclerocorneal limbus towards the central 
portion of the cornea. One of the consequences of 
pterygium is corneal distortion, initially in the 
peripheral area. In time, there is a tendency 

towards the deformity of paracentral and central 
portion of the cornea, which causes more or less 
severe vision disorders, depending on the 
extension of corneal pterygium. The treatment is 
represented by surgery, developing several 
surgery techniques. All these techniques have as 
common element the removal of corneal and 
conjunctival pterygium and the covering of the 
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defect resulted from the removal of the 
conjunctival pterygium portion. 

A characteristic of pterygium is the 
postoperative relapse, which is due to several 
factors, such as the limbic stem cell deficiency. In 
order to decrease the recurrence rate, 
conjunctival autografts, amniotic membrane 
application, and application of antimetabolites 
(mitomycin C) or VEGF (bevacizumab) were 
used. 

Objective 

The aim of the study was to show the 
effectiveness of pterygium excision surgery 
associated with conjunctival autograft. 

Method  

A retrospective clinical study was 
performed on 68 patients with pterygium and 
was extended over a period of 7 years (2009-
2015). The admission criteria in the study were 
the following: 

- Patients with invasive cornea pterygium 
of more than 1.5 mm from the sclerocorneal 
limbus, 

- Patients without any previous ocular 
surgery with pterygium. 

Moreover, patients with recurrent 
pterygium were excluded from the study. 27 
patients (39.7%) were females and 41 patients 
(60.3%) were males. The distribution according 
to sex and age group of patients is shown in Fig. 
1. In 37 patients (55.9%), corneal invasion was 
between 1.5 and 2.5 mm from the limbus, in 24 
patients (35.3%) pterygium invaded between 2.6 
and 4 mm of the cornea, reaching the paracentral 
area of the cornea. In 6 patients (8.8%), the 
corneal invasion was over 4 mm, invading the 
central area of the cornea. 4 of these patients 
were females. 

The excision of pterygium and conjunctival 
autograft were performed in all the patients to 
cover the conjunctival defect. The time for 
corneal re-epithelization and for the pain and 
photophobia disappearance was followed. 
Postoperatory pain levels were assessed by 
using the 10-point visual linear scale (VAS). The 
time needed for the reepithelialization of the 
cornea was also noted. The incidence of 

recurrence was determined at the end of the 
survey period. 

Results 

Postoperatively, the average time for the 
pain to disappear was 48 hours. 24 hours after 
surgery, the pain score was on average 3.38. 
According to the visual analogue scale, the mean 
pain scores were the following: 4.27 in the 12th 
postoperative hour, 3.38 in the 24th 
postoperative hour and 1.64 in the 36th 
postoperative hour. 

48 hours postoperatively, photophobia 
disappeared on average. The time required for 
pain and photophobia to disappear, depending 
on the size of pterygium corneal invasion, is 
shown in Fig. 2. There were no significant 
differences between genders or ages. 

 
 
 
 
 
 

 
 
 
 
 

Fig. 1 Age and sex of the patients included in our 
study 
 
 

Fig. 2 Time required for the disappearance of pain 
and photophobia depending on the size of the 
pterygium corneal invasion 
 



Romanian Journal of Ophthalmology 2016;60(3): 170-173 
 

 
172 Romanian Society of Ophthalmology 

© 2016  

Corneal re-epithelization was evaluated 
by slit lamp biomicroscopy. Corneal re-
epithelialization was achieved on average in 
48 hours postoperatively. In patients with a 
severe corneal invasion, the re-
epithelialization required was longer than in 
patients with smaller corneal invasion. The 
re-epithelialization assessment was made at 
every 12 hours. Fig. 3 shows the time 
required for the re-epithelialization of the 
cornea depending on the size of pterygium 
corneal invasion. There were no significant 
differences between the sexes or ages of the 
patients in terms of the time length of the 
corneal re-epithelialization. 

Recurrence of pterygium appeared in 6 
patients (8.8%) during the study. The size of 
pterygium corneal invasion in all these 
patients was between 2.5 and 4 mm.  

 
Table 1. The time required for cornea re-
epithelialization depending on the size of pterygium 
corneal invasion 

 

Discussions  

Nowadays, pterygium treatment raises 
issues related to the possibility of recurrence 
and postoperative discomfort. For this reason, 
various surgical techniques have been developed 
for pterygium. One of these techniques deals 
with covering the defect resulted from 
conjunctival pterygium extirpation with 
conjunctival autograft. Application of amniotic 
membrane, antimetabolites (mitomycin C) or 
antiVEGF (bevacizumab) are also mentioned. 

Conjunctival grafting is a safe, 
uncomplicated procedure and does not involve 
loss of tissue. It reduces the recurrence rate of 
pterygium and induces only mild damage on the 
ocular surface [1]. Also it reduces the risk of 
granuloma formation, scleral thinning and 
necrosis [2-4]. Age is a risk factor for relapse 
[2,5]. There are several conjunctival autograft 
techniques, all having approximately the same 

efficacy in lowering the pterygium recurrence, 
the incidence of recurrence being between 7,9% 
and 9% [6,7]. 

Additional excimer phototherapeutic 
keratectomy should lower astigmatism and 
reduce the recurrence rates in patients with 
primary pterygium [8]. 

The application of VEGF (bevacizumab) 
does not influence the relapse rate [9-11], 
although some studies involving both 
inflammation and angiogenesis indicate that it 
does play a pivotal role, in parallel, in the 
pathogenesis of pterygium [12]. 

Conjunctival autograft is an advantage on 
aesthetics and it presents a lower rate of 
relapses compared to the application of 
antimetabolites [13]. Some authors claim that 
the mitomycin C [14] should not be used 
anymore due to complications that are harder to 
treat. 

The use of the amniotic membrane in 
pterygium surgery is not fully clarified. It may be 
a useful alternative to autologous conjunctival 
grafts but it seems to have a better success rate 
than the amniotic membrane graft [15,16]. At 
the same time, other authors found no difference 
between the amniotic membrane, conjunctival 
mitomycin C and autologous grafts in the 
management of pterygium, but recommend the 
use of the membrane [17]. 

Conclusion  

Pterygium excision and conjunctival 
autograft is a safe and effective technique in 
reducing the recurrence rate and the corneal re-
epithelization time. These facts are found in 
literature and confirmed by other authors. 
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Abstract 
Aim: Investigation of perimetric progression rate and associated risk factors in open 
angle glaucoma, in clinical practice. 
Methods: Retrospective study based on clinical charts reviews of patients with primary 
open angle glaucoma (POAG) being followed for > 5 years with >/ = 5 SITA Standard 
visual fields. Demographics, visual acuity (VA), central corneal thickness (CCT), 
intraocular pressure (IOP) and IOP variation, treatment (number of medications), visual 
fields and associated systemic pathologies were recorded. Patients were followed at 
every 3-6 months, when identical tests were performed. VF progression rate was 
calculated as slope of mean deviation (MD) over time by Glaucoma Progression Analysis 
software. 
Results: 121 eyes of 121 patients with POAG were included in the study and were 
followed for a mean period of 68.81 months (SD +/ - 31.7). The mean MD at start was -
3.55 dB (SD +/ -5.19)., with a mean number of VF tests of 9.3+/ -2.9. Progression rate 
reached -0.21 +/ -0.1 db/ year. Mean IOP of all visits decreased over time from 18.20 
mmHg to 16.53 mmHg (p<0.05). Systemic factors like positive history of hypertension 
reached statistical relevance in terms of increased risk for glaucoma progression, but 
only after age and sex were corrected. MD slope was explained in ANOVA univariate 
analysis, by the level of MD at baseline, IOP baseline, number of topical medications and 
CCT in a proportion equal to 71.7% (p=0.004). 
Conclusion: Rate of visual field changes in POAG was correlated and dependent on the 
baseline MD level, IOP at baseline, number of topical medications and a thin CCT. 
Keywords: glaucoma progression, risk factors, Glaucoma Progression Analysis 

 
 
 
Introduction 

Glaucoma represents an optic 
neuropathy that can lead to optic nerve 
irreversible damage and blindness. Among 
all glaucoma types, primary open angle 

glaucoma is the most common form and a 
leading cause of visual loss worldwide [1]. 

Treatment might stop or decrease 
progression in glaucoma, but individual 
evolution is variable [2,3]. In consequence, 
visual field changes and progression rates 
differ greatly [2]. 
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Many randomized control trials 
investigated different risk factors in 
glaucoma progression [3]. Based on their 
results, older age, decreased central corneal 
thickness (CCT), pseudo exfoliation, lower 
ocular perfusion pressure, disk hemorrhage, 
baseline visual field (VF) status and optic 
nerve anatomy, were variables associated 
with glaucoma progression. If most reports 
had a very specific study protocol, with strict 
research requirements, there is scarce 
recent data in the literature about glaucoma 
patients seen in a clinical care context [4]. 
Although retrospective, these types of 
studies collected relevant information for 
the clinical practice [5].  

The aim of our study was to assess the 
progression rate and risk factors in primary 
open angle glaucoma, on a clinical care basis. 

Materials and Methods 

The study was a retrospective review of 
patient charts. 

We studied records of patients with a 
diagnosis of primary angle glaucoma (POAG) 
followed in our Glaucoma Unit at “Sf. 
Spiridon” University Hospital, Iaşi, Romania, 
between January 2002 and September 2015. 
Our study was performed while respecting 
the Declaration of Helsinki. The Ethical 
Review Board of “Gr. T. Popa” University of 
Medicine and Pharmacy approved the study 
and each patient signed an informed 
consent.  

Records were selected only for the 
patients followed for more than 5 years 
during the study period. POAG was defined 
in the presence of open anterior chamber 
angle on gonioscopy, glaucomatous optic 
disc damage on clinical examination (focal or 
diffuse neuroretinal rim thinning, localized 
notching, or nerve fiber layer defect) and 
corresponding visual field (VF) defects. 
Glaucoma severity was graded according to 
Hodapp criteria [6]. 

VF changes for glaucoma were defined 
in Standard Automated Perimetry (24-2 
SITA Standard SAP, Humphrey Field 

Analyzer II, Carl Zeiss Meditec Inc., Dublin, 
CA, USA) if at least two of the three 
Anderson’s criteria were fulfilled (three or 
more non-edged points in a cluster 
depressed to P<5%, one of which depressed 
to P<1%, Glaucoma Hemifield Test outside 
normal limits and pattern standard deviation 
depressed to P<5%). Reliability of tests was 
assessed. Tests with fixation losses, false-
positive or false-negative rates >20% were 
considered unreliable and were excluded 
from the analysis. A minimum number of 5 
VF tests were required for each patient in 
our study. 

All reliable VF tests were analyzed for 
progression by Glaucoma Progression 
Analysis (GPA) software, which provided 
both an event-based and a trend-based 
progression analysis. Both analyses took the 
first two reliable VF tests as baseline 
landmark. 

For the purpose of this study, 
progression was quantitatively assessed by 
linear regression (Trend) analysis of the 
mean deviation (MD) changes over time; 
slopes of progression (decibels/ year) based 
on threshold maps and its level of 
significance (p-values) were calculated. 

During the study, the patients were 
followed at every 3-6 months, when identical 
tests were performed. We excluded patients 
with significant lens opacities, ocular 
comorbidities, refractive errors >5D 
spherical and >3D cylinder. 

If both eyes were eligible, only one was 
chosen based on the worse MD level at 
baseline. At baseline, clinical parameters 
such as age, gender, best corrected visual 
acuity (BCVA) by ETDRS chart, intraocular 
pressure (IOP) by Goldmann tonometer, 
central corneal thickness (CCT) by ultrasonic 
pachymetry (DGH-550, DGH Technology Inc., 
Exton, PA, USA) C/ D ratio (Volk 78D lens), 
number of topical medications, VF test 
parameters, were collected from the charts 
and included in our study. Also systemic 
pathologies were checked and noted with 
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“yes” or “no” if present in the charts 
(diabetes, arterial hypertension, 
cardiovascular diseases). At each follow up 
visit, VA, IOP and VF tests were repeated. 
Most of the patients required topical 
therapy, but no surgical intervention (laser 
or incisional procedure-trabeculectomy) was 
performed during the follow up period. 
During monitoring, treatment was modified 
if the IOP was not efficiently controlled. The 
IOP level was individually set, according to 
the glaucoma severity, risk factors, and life 
span. Intermediary IOP was calculated by 
averaging all the IOPs taken during the 
follow up interval. We also calculated the 
IOP fluctuation based on the standard 
deviation of intermediary IOP.  

Statistical analysis 

The data was processed by using the 
SPSS 18.0 statistical software (SPSS Inc. 
Chicago, IL, USA). Descriptive analysis was 
used on demographics; follow up time MD, 
PSD, and IOP. We also calculated the mean 
number of VFs/ patient. Progression rate 
(MD slope) was calculated by linear 
regression analysis of MD values over time 
and expressed in dB/ year.  

Independent samples t tests were used 
for comparisons of continuous variables 
between groups. Wilcoxon test was used to 
compare paired groups (baseline and final 
parameters). The association between 
various risk factors and glaucoma 
progression was tested by using Pearson 
Square Chi test. Pearson’s correlation 
coefficients (r) were calculated to assess the 
relationship between age, BCVA, MD, PSD, 
IOP, number of medications, IOP fluctuation, 
CCT, and MD slope. Statistical significance 
was defined at the p <0.05 level. A logistic 
regression was used to evaluate the effect of 
each parameter on the progression outcome. 
Each parameter was tested independently in 
a univariate model and then retested after 
sex adjustment. Analysis of variance (one 

way ANOVA) was used for comparisons of 
continuous variables and for building a 
model of prediction in the visual field decline 
rate.  

Results 

We included in our study 121 eyes from 
121 patients with open angle glaucoma. 
Mean age was 61.29 ± 9.48 years, 30 males 
and 91 females (sex ratio =1: 3). Spherical 
equivalent (D) was +0.70 ± 1.5. Our follow 
up period, calculated in months, was 68.81 ± 
31.7. All patients were followed with a mean 
number of VF/ eye = 9.3 ± 2. 

Mean central corneal thickness (CCT) in 
the study was 536 ± 41 μm. 

Baseline parameters (visual acuity – VA, 
intra ocular pressure – IOP, visual field 
parameters (MD, PSD) are listed in Table 1. 
A significant dynamic was relevant in all 
measurements (p<0.05) except for PSD 
values (p>0.05), when baseline was 
compared to final levels. Systemic risk 
factors for our study revealed a high 
percentage of hypertensive patients 
(59.8%), 21.4% had positive cardiovascular 
history and 12% had diabetes mellitus. 

 
Table 1. Comparison of baseline vs. final parameters 

Parameter  Baseline Final p (t test) 

VA 
(ETDRS)  

0.93 ± 0.14 0.88 ± 0.19 p = 0.01 

IOP 
(mmHg)  

18.20 ±3.77 16.53 ± 2.65 p = 0.000 

MD (dB)  -3.55 ± 5.19 - 4.87 ± 6.37 p = 0.000 

PSD (dB)  3.54 ± 2.80 3.84 ± 3.18 p = 0.44 

 
IOP variations are shown in the scheme 

below (Fig. 1,2). At baseline, the mean IOP was 
18.20 +/ -3.77 mmHg and decreased significantly 
during the study. Intermediary IOP was 16.70 +/ 
-2.53 mmHg, with a significant difference from 
baseline (p=0.000); final IOP was significantly 
reduced compared to baseline (16.53 +/ -2.65 
mmHg), but no significant “p” could be attributed 
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when we compared intermediary IOP vs. final 
IOP. All this IOP reduction was possible under a 
mean number of 2.01 +/ -1.01 topical 
substances. Fluctuation of the IOP, calculated 
based on the standard deviation of intermediary 
IOP, was 1.86 +/ -4.62 mmHg. 

 

 
 
 
 
 

 
 
 
 
 

The visual field decline (MD slope) 
calculated in our study was -0.21+/ - 0.78 db/ 
year. Distribution of values showed a Gaussian 
type of curve (Fig. 3); dispersion is presented in 
Fig. 4. As expected, we found positive strong 
correlations between baseline MD/ final MD, 
baseline PSD/ final PSD. Strong negative 
correlations were detected between the 
generalized reduction of retinal sensitivity at 
baseline (MD) and focalized visual field defects 
at baseline (PSD). Final MD/ PSD showed similar 
high negative correlations. In our study, when 
the MD slope correlations related to VF 
parameters were assessed, we found positive 
high relations with MD at baseline and PSD at 
baseline. Moreover, the statistical analysis 
proved a major influence of both parameters 

over each other (coefficient of determination 
more than 90%). Based on these findings for our 
future analysis (predictions) we took into 
account only the MD baseline value. 
 
Table 2. Correlations between VF parameters 

VF 
parameters 
correlations 

“r”coefficient p<0.05 

MD baseline/ 
MD final 

0.620 p = 0.000 

PSD baseline/ 
PSD final 

0.690 p = 0.000 

MD/ PSD 
baseline 

- 0.818 p = 0.000 

MD/ PSD final - 0.695 p = 0.000 

 

 
 
 
 
 

 
 
 
 
 

Fig. 1 Mean IOP baseline vs. intermediary vs. final 

Fig. 2 IOP variations during the study 
 Fig. 3 MD slope histogram 

Fig. 4 Normal distribution of MD values in our 
POAG patients 
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Other calculated correlations for the MD 
slope and different parameters showed that 
males were more prone to a VF decay than 
women (r=0.194, p=0.04). Yet, the T test showed 
no statistical difference between sexes when 
progression rate was analyzed. There was a 
negative correlation with the MD slope for the 
IOP level at baseline. Clinically this proved that 
the higher the IOP at baseline was, the more 
progression we detected in POAG patients (r=-
147, p=0.02). Moreover, the number of topical 
medications was negatively correlated with the 
MD slope (r=-198, p=0.03). Practically, this 
finding meant that progression in glaucoma in 
our group was connected to the intensity of 
treatment. In addition, the higher the IOP at 
baseline was, the more aggressive we treated the 
patient to reach the “target pressure”, 
individually. We remind at this point that 
authors changed the medication of patients 
whenever they considered the optimum IOP was 
not achieved. Probably this represents the 
explanation for the fact that IOP fluctuation did 
not correlate with the MD slope at all (r=-0.100, 
p=0.25), since changes were made all the way on 
the study, allowing small variations in IOP that 
did not impact the progression rate overall. Still, 

the IOP fluctuation was correlated with the 
initial IOP level (r=0.820, p=0.001). No other 
parameters in this study were correlated with 
the IOP fluctuation. As previously mentioned, the 
number of topical medications was correlated 
with the initial IOP level (r=259, p=0.005), with 
baseline PSD (r=180, p=0.04) and MD slope. 

In our study, the thinner cornea was 
correlated with the MD slope (r=-0.189, 
p=0.032). 

Systemic factors analysis showed that they 
did not correlate with the VF decline. Age 
correction did not influence the results, whereas 
hypertension influenced the progression rate 
only after sex correction was taken into account. 
Thus, hypertensive males progress faster than 
non-hypertensive males (-0.56 db/ year vs. -0.28 
db/ year, p=0.05). 

Based on these correlations, we could 
calculate a predictive univariate model (ANOVA) 
to assess which factors affect more the visual 
field decay in our study patients. Results are 
summarized in Table 3. For this study, the 
baseline parameters (MD, IOP) alltogether with 
the number of topical substances and a thin 
cornea seemed to predict the visual field decay 
in a large proportion (71.7%). 

 
Table 3. ANOVA – Model Summary 

 
 

Discussions 

The progression rate and risk factors are 
among the most important aspects in glaucoma 

care, because of their impact upon visual decay. 
Although several guidelines for glaucoma 
management recommended the assessment of 
progression rate in routine care [6], information 
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was scarce until recently [7,8]. Based on these 
studies, older age, baseline IOP, decreased CCT, 
pseudoexfoliation, baseline VF status or systemic 
diseases (hypertension, diabetes, cardiovascular 
events) were risk factors associated with the VF 
progression [8]. 

Our study tried to prove that on clinical 
care grounds, progression in open angle 
glaucoma and its risk factors might be different 
than in standard clinical trials possibly due to 
standardized inclusion/ exclusion criteria, strict 
treatment plans, clear visit schedule. 

Our patients (121 eyes) with primary open 
angle glaucoma were followed on clinical care 
grounds. Overall, in our study, the visual field 
declined at a rate of -0.21 dB/ year. This is much 
lower than the other reported results, no matter 
if randomized control trials or clinical care 
studies are evaluated [7-11]. Still, the mean age 
of our patients was younger than in all the other 
studies and based on this younger age in our 
study group, we decided to treat the patients 
more aggressively from the start, assuming a 
longer life span.  

There was no standard IOP lowering 
strategy in our study, meaning that each doctor 
involved in the study decided how/ when to 
adjust the IOP according to his own experience, 
until the desired level was reached. No 
additional surgical procedure was recorded in 
any patient along the follow up period, but only 
changes in the topical treatment.  

Our results showed that the visual field 
decay (MD slope) was correlated with baseline 
MD, baseline IOP and number of topical 
substances. In addition, a thin CCT was a risk 
factor in progression in our study. Based on 
these correlations, a univariate analysis allowed 
us to create a model of prediction in POAG 
progression. Thus, all the above-mentioned 
parameters seemed to predict de visual field 
deterioration in a proportion of 71.7%. In this 
aspect, our results were similar to the OHTS [12] 
or EMGT study [3].  

EMGT results showed that, by reducing the 
IOP with 25%, progression occurred later than in 
non-treated patients. This could have also been 
the reason for our patients progressing at such a 
low rate compared to other studies, since 
medication was constantly changed/ added to 
lower the IOP according to the concept of “target 
pressure”. 

Most randomized control trials failed to 
show any association between sex and glaucoma 
progression [3,13,14]. In the OHTS [15], men 
were more likely to convert to glaucoma than 
women. No differences were found in our study 
regarding the progression rates by Wilcoxon test 
(p>0.05).  

A recent meta-analysis presented data on 
systemic hypertension [16], cardiovascular 
diseases [16] and diabetes [17,18] as risk 
factors in glaucoma. A systolic pressure lower 
than 125 mmHg was a risk factor for progression 
in EMGT [3], whereas there was no association 
between systemic hypertension and OAG 
progression in AGIS [17] and CNGTS [19]. 
Recently, a more balanced opinion was offered, 
stating that systemic hypertension had a 
different effect on the development/ progression 
in glaucoma in different age groups [17,18]. 

In our study, after statistical corrections, 
we found that hypertensive males progressed at 
a higher rate than non-hypertensive males. We 
used trend analysis to define and measure 
progression rates (db/ year) in the same manner 
as Nouri-Mahdavi [20] evaluated some of the 
patients in AGIS. We acknowledged that the 
progression rate might not have been linear in 
glaucoma patients, especially for those followed 
on long term, but this approach allowed the 
clinician to evaluate the patient’s behavior when 
a certain treatment was applied. Yet, in our 
study, both the follow up period and the number 
of VF were comparable with other studies 
[21,22], so the calculated MD slope could be 
considered reliable.  
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Abstract 
Vogt-Koyanagi-Harada syndrome is an uncommon multisystem inflammatory disorder 
characterized by panuveitis with serous retinal detachment and is often associated with 
neurologic and cutaneous manifestations including headache, hearing loss, vitiligo, and 
poliosis. 
The case of a 62-year-old female with diabetes mellitus and a history of primary open 
angle glaucoma (POAG) in both eyes, operated on the left eye two weeks prior to the 
presentation and under topical antiglaucomatous drops, was reported. She presented at 
the ophthalmological service for decreased visual acuity (VA) in both eyes. The slit lamp 
examination revealed keratic precipitates and posterior iris synechiae in both eyes and 
an ExPress aqueous shunt in the left eye. Inferior retinal detachment was observed on 
ocular fundus examination on both eyes.  Intraocular pressure value was in normal range 
under antiglaucomatous drops (dorzolamid + timolol).  
The distinctiveness of this case was the association of the VKH syndrome with POAG and 
the inability to prolong the corticosteroid treatment, necessary in this case, due to the 
association of diabetes mellitus.  
Keywords: Vogt-Koyanagy-Harada, retinal detachment, panuveitis 

 
 
 
Introduction 

Vogt-Koyanagi-Harada (VKH) syndrome is 
a multisystemic granulomatous autoimmune 
disease affecting organs with high melanocyte 
concentrations including the eye, central 
nervous system (CNS), inner ear, and skin [1]. 
The American Uveitis Society diagnostic criteria 
for VKH syndrome included no history of ocular 
trauma (including surgery) and at least one 
finding in three, out of the following four 
categories: 1) bilateral chronic iridocyclitis; 2) 
posterior uveitis, including exudative retinal 

detachment, disk hyperemia or edema and 
sunset glow fundus; 3) neurologic signs: tinnitus, 
meningismus; 4) cutaneous findings of alopecia, 
poliosis and/ or vitiligo [2]. 

The VKH syndrome can be divided into four 
clinical stages: 1) prodromal stage characterized 
by nonspecific symptoms such as fever, nausea, 
vertigo and the neurological symptoms like 
headaches, muscle weakness; 2) ophthalmologic 
stage, occurring a few days after the first stage - 
patients complaining of blurred vision, ocular 
pain, photophobia or central scotoma (bilateral 
in 80% of the cases); bilateral serous retinal 
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detachment often occurs, hearing disturbances 
may also be present; 3) convalescent stage, 
occurs within months from the onset and is 
characterized by poliosis involving the eyebrows 
and eyelashes, hair loss and vitiligo; 4) chronic  
recurrent stage - recurrent uveitis and 
ophthalmological complications [3]. 

Case report 

In January 2014, the 62-year-old patient 
known with diabetes mellitus, alopecia, bilateral 
neurosensitive hypoacusis, and arthritis 
presented to the Eye Clinic with complaints of 
severe headaches associated with painful left 
eye, nausea and vomiting. Based on the 
symptoms, values of the intraocular pressure 
(IOP) (OD: 30 mmHg; OS: 40 mmHg), visual field 
and gonioscopy, which showed an open angle 
grade II/ III in both eyes, the patient was 
diagnosed with decompensated POAG in both 
eyes and immediately started a treatment with 
antiglaucomatous drops (fixed combination - 
bimatoprost + timolol). The IOPs in the left eye 
continued to be high, despite the medical 
treatment, so the patient underwent a surgical 
intervention for the implantation of an ExPress 
aqueous shunt. After the surgery, the IOP in the 
left eye was 19 mmHg.  

Two weeks after the surgery, the patient 
complained of decreased visual acuity and ocular 
congestion in both eyes. The ophthalmological 
examination revealed signs of bilateral anterior 
and posterior uveitis associated with an 
inflammatory retinal detachment. The slit lamp 
examination showed keratic precipitates and 
posterior iris synechiae in both eyes and an 
ExPress aqueous shunt in place and the filtration 
bleb present in the left eye (Fig. 1).  
 

 
 
 

The ophthalmological examination 
revealed best corrected visual acuity of 20/ 400 
wc in the right eye and 20/ 500 wc in the left eye.  

The fundus exam revealed an inferior 
retinal detachment in both eyes with a C/ D ratio 
of 0.6-0.7 in the right eye (Fig. 2) and 0.8 in the 
left eye (Fig. 3). Intraocular pressure was 14 
mmHg in the right eye and 15 mmHg in the left 
eye under fixed combination antiglaucomatous 
drops (bimatoprost + timolol).  

The paraclinical examinations revealed:  
-laboratory examinations: high 

inflammatory markers (VSH, CRP, fibrinogen), 
high glycemia, anemia. 

-MRI examination revealed bilateral 
choroidal and retrobulbar contrast 
enhancement, while brain findings included 
white matter abnormalities on FLAIR and 
leptomeningeal enhancement. 

-rheumatological examination showed the 
presence of vasculitis, arthritis. 

-ENT examination revealed a bilateral 
neurosensitive hypoacusis.  

-dermatological examination revealed 
alopecia and no signs of vitiligo or poliosis 
 

 
 
 
 
 

 
 
 Fig. 1 Right eye with posterior iris synechiae 

Fig. 2 Right eye fundus 
 

Fig. 3 Left eye fundus 
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The patient was treated with systemic 
hydrocortisone starting with 300 mg per day, 
reducing the value each third day; ceftriaxone 2 g 
per day and topical drops with a fixed 
combination of tobramycin - dexamethasone, 
mydriatic drops, each 5 drops per day and fixed 
combination antiglaucomatous drops 
dorzolamid - timolol twice per day in both eyes 
(BE). 

Discussions 

The patient was under the observation of a 
rheumatologist, being diagnosed with arthritis 
and underwent medical treatment with 
leflunomide pills for years before. Willingly she 
decided to stop taking treatment a few weeks 
prior to the ocular surgery. 

The darker pigmented skin of our patient 
was also suggestive for VKH syndrome since 
studies have reported a predilection of the 
disease for female gender and darker pigmented 
races [4,5]. 

The treatment options in our case were 
limited due to the complications that 
corticosteroid medication had on the diabetic 
patient and mainly addressed the symptoms. In 
case of recurrence, the adding of steroid-sparing 
agents, such as methotrexate, azathioprine and 
cyclosporine might be taken into account. 

Glaucoma may occur as a secondary ocular 
manifestation of VKH syndrome [6], as well as 
cataract. 

Periodical ophthalmologic examination is 
recommended in order to monitor the IOP, the 
presence of ocular inflammation and 
consequently prevent a painful eye. 

The distinctiveness of this case was the 
association of VKH syndrome with POAG and 
also the inability to prolong the corticosteroid 
treatment, necessary in this case, due to the 
association of diabetes mellitus.  
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Abstract 
We present the case of a 34-year-old male, admitted for progressive bilateral loss of 
vision after a recent episode of chickenpox. Ophthalmological exam revealed bilateral 
acute retinal necrosis. As the patient was following a drug detoxification program, he was 
tested for HIV, HVB, HVC, and results highly positive. 
 Immediate intravenous therapy with high doses of acyclovir and methylprednisolone 
was initiated, but the evolution was extremely severe resulting in necrotic retinal 
detachment. Surgery was performed in right eye, but no improvement of visual acuity 
was observed. 
Conclusions: The fulminant evolution of bilateral acute retinal necrosis and the lack of 
response to maximal intravenous therapy were clinical elements indicating coexistent 
immunosuppressive disease. Very severe acute retinal necrosis may occur in 
immunosuppressed patients, leading to blindness.   
Keywords: acute retinal necrosis, varicella, HIV, viral opportunistic infections, 
intravenous drug addiction 
 

 
 
Introduction 

Acute retinal necrosis (ARN), also known as 
Kirisawa-type uveitis, is a rare but devastating 
disease caused by varicella-zoster virus or 
herpes simplex viruses, typically described to 
occur in immunocompetent patients. It is 
characterized by full-thickness necrotizing 
retinitis, arteritis, and severe inflammation 
involving the anterior chamber and vitreous. The 
visual outcome is generally poor, mostly due to 
rhegmatogenous retinal detachment or optic 
atrophy.  

Case report 

The paper presents the case of a 34-year-
old male, admitted in emergency for progressive 
bilateral vision loss, after a recent episode of 
chickenpox (3 weeks before). The patient was 
following a drug detoxification program for 
intravenous drug addiction and had no other 
medical history. 

The ophthalmological exam at admission 
revealed a visual acuity of light perception in 
both eyes. Biomicroscopy showed a normal 
aspect of the anterior segment. 
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Fundus examination evidenced a 
hyperemic, swollen optic disk in both eyes, with 
flame-shaped peripapillary hemorrhages, 
narrow arteries with segmentary occlusions, 
tortuous dilated veins and multiple large areas of 
white edematous necrotic retina and 
hemorrhages located in the macular region and 
along the blood vessels, with moderate 
associated vitritis (Fig. 1 a,b).  

 

 
 
 
 
 
 
 
 
 
 

The differential diagnosis took into account 
other causes of multifocal retinochoroiditis and 
vasculitis, such as syphilitic neuroretinitis, 
cytomegalovirus (CMV), toxoplasmosis, Behcet 
disease, acute multifocal hemorrhagic retinal 
vasculitis, sarcoidosis, and intraocular 
lymphoma.  

An extensive array of laboratory work up 
was performed, including: complete blood cells, 
acute and convalescent serum titers to herpes 
simplex virus (HSV1 and HSV2), herpes zoster 
virus (HZV), CMV, Epstein Barr Virus (EBV), 
toxoplasmosis titers, chest X-ray, angiotensin-
converting enzyme (ACE) level, purified protein 
derivative PPD skin tests, rapid plasma reagin 
(RPR) rest, and human leukocyte antigen (HLA) 
testing. The results showed moderate 
leukocytosis with lymphocytosis (13000/ mmc), 
increased anti-HVZ IgM and IgG well correlated 
to the recent clinical history of chickenpox as 
well as HLA-DR9 +. Due to the toxicological 
history, the patient was tested for HIV, HVB, HVC 
and the results were positive, suggesting an 
immunocompromised state. The other lab tests 
were within normal limits. 

The positive diagnosis of bilateral 
fulminant ARN was established based on recent 
history of varicella, immunology positive for HZV 
and clinical appearance of the ocular fundus, 
according to the American Uveitis Society 
diagnostic criteria: (1) one or more discrete foci 
of peripheral retinal necrosis (located outside 
the major temporal vascular arcades), (2) 
circumferential spread (if antiviral therapy has 
not been administered), (3) occlusive retinal 
vasculopathy, (4) prominent vitreous or anterior 
chamber inflammation, and (5) rapid disease 
progression in the absence of therapy [1]. 

 Immediate intravenous therapy, with 
high doses of acyclovir (10 mg/ kg at every 8 h, 
10 days), followed after 24 hours by 
corticosteroids (methylprednisolone 500ml/ day, 
for 5 days, followed by oral prednisone 2mg/kg) 
was initiated. Antiplatelet treatment with low 
dose aspirin (75mg/ day) was started in order to 
limit the extensive retinal arterial and venous 
occlusions. Foscarnet 2.4 mg/ 0.1 mL was 
administrated intravitreally in both eyes, taking 
into account the severity of the clinical aspect at 
presentation, with bilateral extensive macular 
and optic nerve involvement. The evolution was 
extremely severe, with a total necrotic retinal 
detachment and no improvement of visual acuity. 
Ultrasonography was performed and total retinal 
detachment was evidenced in both eyes (Fig. 2 
a,b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ten days after the initiation of antiviral 
therapy, the patient was referred to the 
Vitreoretinal Department for surgical treatment. 
Vitrectomy, excision of the preretinal 

Fig. 1 a,b Fundus photography at admission (right 
and left eye): Ophthalmoscopic aspect at 
admission: bilateral acute retinal necrosis (ARN) 
with large confluent areas of whitish necrotic 
retina, hemorrhages, narrow arterial vessels with 
distal occlusions 
 

Fig. 2 Ultrasound aspects in right eye (a) and left 
eye (b): total retinal detachment 
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membranes, endophotocoagulation and 
tamponade with silicone oil were performed in 
the right eye, but without improvement of visual 
function, the patient remaining legally blind (Fig. 
3 a,b). Aqueous humor and vitreous fluid 
samples were taken during surgery for PCR 
testing. Surgery was not performed in left eye 
because of lack of success in first eye. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussions  

Described as a clinical syndrome 40 years 
ago, ARN is still a challenging pathological entity. 
New evidence suggests that, along with herpes 
virus family, CMV and EBV as well as 
toxoplasmosis, it may be considered as an 
infectious agent causing the disease [2-4]. 

Bilateral disease may appear in up to one-
third of patients. The contralateral involvement 
occurs within weeks, but rarely recurrence can 
also occur decades later [5]. In presented case, 
the disease was bilateral from the admission and 
the patient reported loss of vision in both eyes 
simultaneously and rapid progression to retinal 
detachment was also bilateral despite antiviral 
treatment, for many years, ARN has been 
considered to appear in normal, apparently 
healthy adults; some authors have proposed an 
immunogenetic predisposition for ARN. HLA-
DQw7, Bw62, DR4 phenotype antigens were 
found more frequently in patients who 
developed ARN compared to the general 
population. However, HLA-Aw33, -B44 and -
DRw6 antigens were more commonly expressed 
among Japanese patients, and fulminant ARN 
was associated with HLA-DR9 [6]. Interestingly, 

the presented case was also positive for HLA-
DR9. There is increased evidence that ARN is 
associated either with a peculiar immune 
response or with an immunocompromised state. 
Cases were for instance reported after varicella 
vaccination in elderly patients with a recent 
organ transplant [7]. 

Two forms of ARN have been described: 
fulminant ARN, which is characterized by a 
rapidly progressing inflammation leading to 
retinal detachment; and mild ARN, which is 
usually a stable, non-progressive disease of the 
peripheral retina. The term “necrotizing herpetic 
retinopathies” (NHR) has been recently 
proposed due to a variety of clinical 
manifestations of viral retinal infections that 
range in intensity from mild to severe, depending 
on the patient’s immune status, as this term can 
convey the whole spectrum of ophthalmoscopic 
findings in viral retinitis [6]. Various factors, such 
as the extent of retinal lesions at the initial 
presentation, worse visual acuity at first visit, 
involvement of macula and optic nerve, retinal 
detachment, occlusive central retinal 
vasculopathy and associated 
immunosuppression conditions were associated 
with the progression and poor prognosis of ARN 
[9].  The present case has presented with all 
these conditions in both eyes. The current 
treatment regimen varies widely, including either 
single medication or combinations of oral, 
intravenous, and intravitreal agents. Intravenous 
acyclovir is the current medical treatment of 
choice for the active ARN syndrome. The initial 
treatment with a 10 days course of high dose 
intravenous acyclovir (10 mg/ kg at every 8 h) is 
followed by oral acyclovir (800 mg taken 5 times 
a day) for up to 14 weeks, especially in the 
immunosuppressed patients who are at risk for 
recurrent lesions. The other alternatives are 
ganciclovir and foscarnet [12,13]. 

The intravitreal injections of ganciclovir or 
foscarnet may be considered to treat individuals 
limited by systemic drug toxicity. Although 
intravitreal treatment did not prevent visual 
acuity loss in patients with severe disease, 
patients with a moderate disease (25-50% retina 
involved) did well with intravitreal therapy with 
stable or improved visual acuity in most cases 
[10,12,13]. VZV resistance to acyclovir is rare 
and reported only in a small case series. In these 
situations, Foscarnet, which does not require 

Fig. 3 a,b Fundus photography after surgery: 
retina is attached, but with large, confluent, 
multiple areas of necrosis, sheathing and 
obstructions of retinal vessels 
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activation with viral thymidine kinase, is an 
option to treat acyclovir-resistant HSV and VZV 
strains [13-16]. In the present case, none of the 
two antiviral agents resulted in improved visual 
outcome. 

Under antiviral protection, systemic 
corticosteroids are recommended to limit the 
severe inflammation associated with ARN 
syndrome. The antiaggregant and 
anticoagulation therapy may improve the retinal 
perfusion affected by multiple peripheral 
vascular obstructions.  

Vitrectomy with silicone oil tamponade is 
mandatory to achieve retinal re-attachment for 
rhegmatogenous and traction retinal detachment 
with multiple retinal tears after the fulminant 
type of ARN syndrome, but the rate of success of 
the intervention is low. The earlier previous 
reports indicated that only 23% of the detached 
retinas are successfully reattached, and only 28% 
of the eyes affected by ARN syndrome eventually 
achieved visual acuities of 20/ 200 or better [8]. 

Prophylactic laser barrier treatment is 
recommended by some authors at the earliest 
opportunity preferably within the first 2 weeks 
to reduce the incidence of retinal detachment. 
Other studies, however, showed that prophylactic 
laser photocoagulation did not reduce the risk of 
retinal detachment [2,3,11,17-19]. 

Conclusion 

In an HIV-infected patient, with viral 
opportunistic infections and varicella infection, 
an extremely severe form of ARN was seen, with 
a fulminant and bilateral evolution to blindness, 
despite early and intensive medical and surgical 
treatment. The immune status of the patient 
might be an important factor in predicting the 
visual outcome and responsiveness to treatment. 

 
Disclosure  
None. 

References 
1. American Uveitis Society diagnostic criteria. 
2. Chen S, Malik K, Shen D, Chan CC. Acute Retinal 

Necrosis with Multiple Viral Infections: A Case Report. 
Int J Ophthalmic Pathol. 2014; 3(5):1000151. 

3. Roy R, Pal BP, Mathur G, Rao C, Das D et al. Acute retinal 
necrosis: clinical features, management and outcomes-a 

10 year consecutive case series. Ocul Immunol Inflamm. 
2014; 22:170–174. 

4. Schaal S, Kagan A, Wang Y, Chan CC, Kaplan HJ. Acute 
retinal necrosis associated with Epstein-Barr virus: 
immunohistopathologic confirmation. JAMA 
Ophthalmol. 2014; 132:881–882.  

5. Donovana CP, Levisonb AL, Lowderb CY, Martinb C, 
Srivastavab SK. Delayed recurrence of acute retinal 
necrosis (ARN): A case series Journal of Clinical 
Virology. Vol.  80, July 2016, 68–71. 

6. Brydak-Godowska J, Borkowski P, Szczepanik S, 
Moneta-Wielgoś J,  Kęcik D. Clinical Manifestation of 
Self-Limiting Acute Retinal Necrosis. Med Sci Monit. 
2014; 20:2088–2096. 

7. Charkoudian L, Kaiser G, Steinmetz R, Srivastava S. 
Acute Retinal Necrosis After Herpes Zoster Vaccination. 
Arch Ophthalmol. 2011; 129(11):1495-1497. 

8. De Aragão REM, Ricardo E, Barreira I, Arrais B, Pereira 
L, Ramos C. Good visual outcome in an 
immunocompromised patient with bilateral acute 
retinal necrosis syndrome: A case report. Saudi Journal 
of Ophthalmology. July–Sept 2014; 28(3):243–246. 

9. Takase H, Mochizuki M. Factors associated with 
progression and outcome of acute retinal necrosis. 
Expert Review of Ophthalmology. 2015; 10(4):375-382. 

10. Lau CH, Missotten T, Salzmann J, Lightman SL. Acute 
retinal necrosis features, management, and outcomes. 
Ophthalmology. 2007; 114:756–762. 

11. Tibbetts MD, Shah CP, Young LH, Duker JS, Maguire JI et 
al. Treatment of acute retinal necrosis. Ophthalmology. 
2010; 117:818–824.  

12. Aizman A, Johnson MW, Elner SG. Treatment of acute 
retinal necrosis syndrome with oral antiviral 
medications. Ophthalmology. 2007; 114,307–312.  

13. Wong RW, Jumper JM, McDonald HR, Johnson RN, Fu A, 
Lujan BJ, Cunningham ET Jr. Emerging concepts in the 
management of acute retinal necrosis. Br J Ophthalmol. 
2013 May; 97(5):545-52. doi: 10.1136/bjophthalmol-
2012-301983. 

14. Lee MY, Kim KS, Lee WK. Intravitreal foscarnet for the 
treatment of acyclovir-resistant acute retinal necrosis 
caused by varicella zoster virus. Ocul Immunol 
Inflamm. 2011; 19:212-213. 

15. Wong WR, Cunningham E. Diagnosing and Managing 
Acute Retinal Necrosis Retinal Physician. October 2013; 
10:38-4. 

16. Breton G, Fillet AM, Katlama C et al. Acyclovir-resistant 
herpes zoster in human immunodeficiency virus-
infected patients: results of foscarnet therapy. Clin 
Infect Dis. 1998; 27:1525-1527. 

17. Hatchette T, Tipples GA, Peters G et al. Foscarnet 
salvage therapy for acyclovir-resistant varicella zoster: 
report of a novel thymidine kinase mutation and review 
of the literature. Pediatr Infect Dis J. 2008; 27:75-77. 

18. Meghpara B, Sulkowski G, Kesen MR, Tessler HH, 
Goldstein DA. Long-term follow-up of acute retinal 
necrosis. Retina. 2010; 30:795–800. 

19. Hillenkamp J, Nölle B, Bruns C, Rautenberg P, 
Fickenscher H et al. Acute retinal necrosis: clinical 
features, early vitrectomy, and outcomes. 
Ophthalmology. 2009; 116:1971–1975. 

 



Romanian Journal of Ophthalmology, Volume 60, Issue 3, July-September 2016. pp:188-194 
 

CASE REPORT 
 

 
188 Romanian Society of Ophthalmology 

© 2016  

 
 

Combined etiology for bilateral and simultaneous optic 
neuropathy in a patient with ciancobalamin deficit and  

hepatitis C treated with peg-interferon and ribavirin 
 

Pantalon Anca Delia, Danielescu Ciprian, Chiseliță Dorin 
 “Gr. T. Popa” University of Medicine and Pharmacy, Faculty of Medicine, Iași, Romania; Department of 
Ophthalmology, “Sf. Spiridon” University Hospital, Iași, Romania 

 
Correspondence to: Anca Delia Pantalon, MD, PhD, FEBO 
Department of Ophthalmology, “Sf. Spiridon” University Hospital, Iaşi 
1 Independenței Square, code: 700115, Iaşi, Romania 
Mobile phone: +40 740 686 865, E-mail: anca_pantalon@yahoo.com 

 
Accepted: July 18, 2016 

 
 

Abstract 
We report the case of a 53-year-old female patient who developed bilateral sudden 
visual acuity loss after 15 weeks from the initiation of Peg-Interferon and Ribavirin 
treatment for hepatitis C. Debut was simultaneous and asymmetric, reported in the 
morning, at awakening. No pain or other symptom was reported by the patient.  
Results. At presentation, visual acuity was 0.2 in RE and 3/ 50 in LE. Pupillary reflexes 
were sluggish and severe dyschromatopsia was documented in both eyes (Ishihara 
plates). Fundus examination revealed bilateral pale optic disc edema, more prominent in 
LE, with splinter hemorrhages in the RNFL around the optic disk. Visual field exam 
demonstrated severe defects in 3 quadrants of the RE, whereas in the LE, it was 
impossible to perform the investigation due to VA<0.1. Neurologic evaluation was 
normal; other possible causes of systemic vasculitis were excluded by negative lab tests. 
Acute inflammatory markers (fibrinogen and ESR) and mild pancytopenia were the only 
documented laboratory changes in this patient. Anamnesis cleared the traditional risk 
factors for conventional AION (hypertension, diabetes, ischemic heart disease, and 
hypercholesterolemia). Cranial and orbital CT scan and MRI findings were normal. 
Patient was withdrawn from the Interferon and Ribavirin treatment and was 
administered methyl prednisolone pulse therapy (1g/ day) for 3 days, continued with 
oral Prednisone (60 mg/ day) tapered slowly for over 12 weeks. VA increased to 0.8 
during treatment in the RE, but visual recovery in the LE was not as spectacular (0.16) as 
in the fellow eye. Modified latencies and amplitudes in evoked visual potentials 
examination during 4 months time emphasized bilateral optic atrophy. Optic nerve 
sufferance was amplified by a low level of vitamin B12, detected by chance at the last eye 
visit. Due to the general condition, dietary supplementation was not possible. 
Conclusion. A case of a patient with bilateral and simultaneous NAION caused by IFN 
and Ribavirin treatment for hepatitis C, who was also vitamin B12 deficient, was 
analyzed. Therefore, a combined etiology for optic atrophy was explained. 
Keywords: bilateral simultaneous AION, hepatitis C, Peg-Interferon, vitamin B12 deficit 

 
 
Introduction 
Interferon (IFN) alpha2a is widely used to 

treat chronic hepatitis C, either alone or in 

combination with Ribavirin. Pegylated forms 
enhance patient adherence and compliance to 
treatment by reducing the frequency of 
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administration due to an extension of IFN half-
life from 4 to 22-60 hours [1]. Various systemic 
side effects of IFN include fever, influenza-like 
symptoms, thrombocytopenia, neutropenia, 
depression, and thyroid disorders [2]. Adverse 
effects are usually are rare (<1%), mild and 
reversible at ocular level: optic neuropathy, 
subconjunctival hemorrhage, trichomegaly, and 
cystoid macular edema [3]. Retinopathy has 
been more described in patients with diabetes, 
hypertension, dyslipidemia, and coagulopathy. 
Severe complications include raised intraocular 
pressure [4], neovascular glaucoma [5], retinal 
detachment [6] and intraocular hemorrhage [7]. 
Non-arteritic anterior ischemic optic neuropathy 
(NAION) is rarely reported as a complication of 
Peg-Interferon treatment. Ribavirin has no 
documented intraocular toxicity, few 
conjunctivitis cases being reported [8]. Only a 
small percentage of patients with vitamin B12 
deficit develop visual system dysfunction, 
generally associated with a genetic 
predisposition for this type of optic neuropathy 
[9]. 

 
Case 
We present the case of a 54-year-old female 

with complaints of sudden bilateral painless 
drop of vision, reported after awakening in the 
morning. Patient was diagnosed 3 years before 
with hepatitis C and started the treatment with 
IFN alfa2a (180 μg/ week, Pegasys®, Hoffman-
LaRoche, Swizerland) and Ribavirin (1000 mg/ 
day, Copegus®, Hoffman-LaRoche, Swizerland), 
15 weeks before the symptoms occurred. She 
had none of the traditional systemic risk factors 
for conventional NAION (diabetes, hypertension, 
ischemic heart disease, or 
hypercholesterolemia), denied jaw claudication, 
neck pain, trauma, headache, or periorbital pain. 
On examination, the visual acuity in the RE was 
0.2 and 3/ 50 in the LE. Intraocular pressure was 
12 mmHg in both eyes, normal anterior segment 
examination (slit lamp), full ductions and 
versions. Ishihara color plates test revealed 
severe non-systematized dyschromatopsia in 
both eyes; pupillary responses were sluggish 
bilaterally, diameter 3 mm. Fundus examination 
showed bilateral optic disc edema, more 
prominent in the LE with splinter hemorrhages 
around the optic disc area (Fig. 1); mild macular 
edema was present in the LE. Visual field testing 
(Humphrey Field Analyzer II, Carl Zeiss 
Meditech) showed severe defects in 3 quadrants 

of the RE (Fig. 2), whereas in the LE, the test 
could not be performed due to VA<0.1. OCT 
examination (Cirrus OCT, Carl Zeiss Meditech ®) 
confirmed the clinical aspect previously 
described (Fig. 3 a,b). 

 

 
 
 
 
 
 

 
 
 
 
 

Fig. 1 Bilateral NAION – Optic disc edema. Visible 
splinter peridiscal hemorrhages and mild macular 
edema (LE) 
 

Fig. 2 Visual field examination RE (at 
presentation) – Full Field 120*, 3 zones – severe 
vision loss, absolute defects in 3 quadrants; LE 
could not be performed due to VA<0.1 
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Contrast CT scan MRI of the brain and 
orbits showed no optic nerve or intracranial 
abnormalities. Lumbar puncture demonstrated a 
normal opening pressure, with a normal protein 
and glucose level, no white blood cells and scarce 
erythrocytes. The hemogram showed a 
hemoglobin level of 12 mg/ dl and mild 
pancytopenia (white cell count 3170 cells/ μl, 
platelet count 95.000 cells/ μl, lymphocytes 930 
cells/ μl, monocytes 1870 cells/ μl). Also a slight 
increase in the mean erythrocyte volume was 
measured and was found to be of 99.7 fL. The 
comprehensive metabolic panel showed no 
abnormalities. Antinuclear antibodies, 

angiotensin converting enzyme, rapid plasma 
reagin, neuromyelitis optica (NMO) IgG, cANCA, 
pANCA and cryoglobulins were all negative. 
Thyroid function tests were normal. Active phase 
reactants exhibited mildly increased titers (ESR 
= 22mm/ hr and fibrinogen 421 mg/ dl). 

Both Peg-Interferon alpha2a and Ribavirin 
were discontinued. The patient received iv 
hydration fluids and pulse therapy with methyl-
prednisolone (1g/ day) – 3 days, then 60 mg/ 
day of oral Prednisone tapered slowly over the 
next 12 weeks. Slowly the visual acuity increased 
in the RE to 0.8scnc, whereas in the LE the 
improvement was not as spectacular as in the 
fellow eye (VALE = 0.16scnc). Humphrey 
perimetry demonstrated an improvement in the 
RE, whilst in the LE it was the first recorded 
result showing an altitudinal defect (Fig. 4). 
Visual evoked potentials showed initially 
increased latencies and decreased amplitudes in 
the RE, whereas in the LE, the result could not be 
recorded due to the severely affected optic 
nerve. At 3 months the morphology of the waves 
improved, yet there were still increased latencies 
and decreased amplitudes in the RE. Recordings 
in the LE were possible only in one channel (A2), 
from the temporal fibers, indicating severe optic 
atrophy (Fig. 5, 6; Table 1, 2). Further on, at 6 
months, the visual acuity obtained a stable 
plateau, yet the neurologist suggested a dosage 
of vitamin B12. The result showed a decrease in 
its level (vitamin B12 serum level = 166 pg/ ml, 
range 240-799 pg/ ml), thus adding a compound 
of nutritional deficit to the optic nerve 
dysfunction. Unfortunately, the patient could not 
be supplemented due to the general condition 
that prohibited any substitutive therapy. At the 
last visit, at 24 months, the general and 
ophthalmological statuses were constant and 
similar to the ones at the previous visits (Fig. 7). 
 

 
Fig. 3a OCT aspect in 
RE at presentation 
(visible optic disc 
edema, no macular 
lesions) 
 

 
Fig. 3b OCT aspect 
in LE at presentation 
(optic disc edema, 
macular edema) 
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Fig. 4 Visual field changes at 3 months after presentation – Full field 120*, 3 zones (RE – slight 
improvement of visual field defects compared to baseline; LE – altitudinal defect). 
30-2 Threshold test. General reduction of retinal sensitivity (RE MD = -22.48 dB; LE MD = -25.04 dB) and 
significant visual loss in both hemifields (RE PSD = 12.04 dB; LE PSD = 11.4 dB) 
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Table 1. VEP parameters - RE at presentation and 4 
months follow up 

RE PEV 
recordings 
(at presentation) 

N75 P100 N145 

A1 90.9 102.9 133.2 
A2 88.8 102.9 131.1 
    
RE PEV 
recordings  
(4 months follow 
up) 

   

A1 100.2 129.6 186.9 
A2 54.3 85.8 144.6 

 

 
 

 
 
 
 
 
 
 
 
 
Table 2. VEP parameters - LE at presentation 
and 4 months follow up 
 

 
 

LE PEV 
recordings 
(at 
presentation) 

N75 P100 N145 

A1 non-recordable 
A2 non-recordable 
    
LE PEV 
recordings  
(4 months 
follow up) 

   

A1 non recordable 
A2 180.9 219.0 237.3 

Fig. 5 RE – increased latencies and decreased 
amplitudes in visual evoked potentials (VEP) 
examination at presentation and 4 months follow 
up 
 

Fig. 6 LE - non-recordable parameters in VEP 
exam at presentation. Recordable data only in 
channel A2 (fibers from the temporal side) 
showing severe optic atrophy at 4 months follow 
up 
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Discussion 

Vision loss secondary to IFN treatment has 
well been documented. A review from 2011 
identified 471 cases, but the majority developed 
retinal complications [10,11]. Frauenfelder 
recently identified 36 cases of NAION that have 
been linked to IFN treatment, with unilateral or 
bilateral involvement and different visual loss 
extents [12]. Berg reported 23 cases of NAION in 
the setting of interferon alpha therapy, of which 
11 patients experienced bilateral NAION. All 
reported cases lost vision between 1-40 weeks 
after treatment initiation, 13 cases received 
combined treatment Interferon alpha and 
Ribavirin [13].  

Yet, bilateral and simultaneous NAION is 
rare and typically suggests systemic toxicity. Our 
case reported such a situation in a patient 
treated with IFN and Ribavirin for hepatitis C, in 

whom a B12 deficit co-existed, although detected 
by chance. Although many cases recover 
spontaneously, only by cessation of Interferon 
treatment, in our case, the recovery was 
asymmetric and proportional to the initial VA 
decay, despite supportive treatment and 
medication withdrawal. Diabetes mellitus, 
hypertension, anemia, thrombocytopenia, and 
high triglyceride levels are risk factors for 
interferon-associated complications [14]. In our 
case, the patient had none of the afore-
mentioned risk factors, except for 
thrombocytopenia. Vitamin B12 deficit triggers 
visual system dysfunction only in a small 
number of patients, generally in those with a 
genetic predisposition to this type of optic 
neuropathy [9]. Although in our case, the most 
probable cause of the NAION was related to the 
Interferon administration, the co-existence of 
this nutritional deficit added a supplementary 
risk factor for optic neuropathy. Co-
administration of Ribavirin does not contribute 
to ocular complications [15]. 

Interferon induced ischemic optic 
neuropathy is believed to have a multifactorial 
pathophysiology depending on several factors 
[8]. Suspected mechanisms for ischemia are 
interferon induced lymphocyte and vascular 
adhesion molecule activation, increased immune 
complex circulation and accumulation of these in 
the small vessels in the retina or around the 
optic disk. Moreover, Interferon elicits increases 
in some interleukins and MHC2 proteins and its 
immunomodulation feature [8,12]. Another 
mechanism seems to induce ischemia by 
triggering systemic hypotension and fluctuations 
in blood pressure [8], enhancing the optic nerve 
damage. Inflammatory changes seem to involve 
only myelin and respected axons, thus enabling 
reversibility of symptoms after withdrawing the 
medication, whereas pure ischemic axonal 
damage results in irreversible vision loss. Our 
case seemed to promote both ischemia and 
inflammation mechanisms in the same patient 
considering the bilaterality and the asymmetric 
visual recovery at the end of the follow up 
period. Although our treatment included 
hydration, prevention of hypotension, 
discontinuation of interferon therapy and 
systemic corticosteroids could not provide a full 
visual recovery.  

Fig. 7 Fundus appearance – optic atrophy (pale 
discs) in both eyes at the last follow up visit 
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In conclusion, the treatment with 
Interferon alpha may induce bilateral, 
simultaneous NAION through various 
mechanisms, which might influence the degree 
of optic nerve damage. When other risk factors 
are added (e.g. nutritional), it is difficult to 
estimate the prognosis and the visual recovery is 
less predictable and poorer.  
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Table 2. VEP parameters - LE at presentation 
and 4 months follow up
 

 
 

LE PEV 
recordings 
(at 
presentation) 

N75 P100 N145 

A1 non-recordable 
 non-recordable 

    
LE PEV 
recordings  
(4 months 
follow up) 

   

A1 non recordable 
    

Fig. 5 – increased latencies and decreased 

 

Fig. 6 - non-

showing severe optic atrophy at 4 months follow 
 



Romanian Journal of Ophthalmology 2016;60(3): 188-194 
 

 
193 

Romanian Society of Ophthalmology 
© 2016 

 
 
 
 

Discussion 

retinal 10,11

12
the setting of interferon alpha therapy, of which 

reported cases lost vision between 1-

combined treatment Interferon alpha and 
13].  

is 

-

 by cessation of Interferon 

hypertension, anemia, thrombocytopenia, and 
high triglyceri
interferon- 14
case, the patient had none of the afore-

tients, generally in those with a 
genetic predisposition to this type of optic 

9

Interferon administration, the co-
plementary 

-

15]. 

pathophysiology depending on several factors 
8]

n elicits increases 

8,12]. Another 

8], enhancing the optic nerve 
damage. Inflammatory changes seem to involve 

reversibility of symptoms after withdrawing the 

case seemed to promote both ischemia and 
inflammation mechanisms in the same patient 
considering the bilaterality and the asymmetric 

hydration, prevention of hypotension, 
d 

 

Fig. 7 – 
 



Romanian Journal of Ophthalmology 2016;60(3): 188-194 
 

 
194 Romanian Society of Ophthalmology 

© 2016  

of optic nerve damage. When other 

less predictable and poorer.  

References 

1. Bailon P, Palleroni A, Schaffer CA, , 
WJ, Porter JE, , Pan W, , Modi 
MW, Farid A, Berthold W, .  design of 
a potent, long-lasting form of 
branched polyethylene glycol-
interferon alpha-

 - -  
 The 

interferons. Mechanisms of action and clinical 
applications. -  

complications in patients with hepatitis C 
treated with interferon and ribavirin. Ophthalmology. 

-  
4.  

therapy. Intern Med. –  

C. Br J Ophthalmol.   

effects of high-dose interferon therapy for chronic 
hepatitis C. J Hepatol. –  

complications with interferon.  

 in a patient with 
hepatitis C treated with interferon-alpha and 
ribavirin. -   

-
-  

 

-  
11.

side ef
-  

-411. 

Pegylated Interferon alpha associated optic 
-

 

14. Sifton DW.  
 

 
Interferon-associated retinopathy. Arch 
Ophthalmol. 111 –  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Romanian Journal of Ophthalmology, Volume 60, Issue 3, July-September 2016. pp:195-199 
 

CASE REPORT 
 

 
195 Romanian Society of Ophthalmology 

© 2016  

 
 

An atypical case of post surgery macular edema  
-Case report- 

 
Triantafyllidis Grigorios, Filip Mircea, Moisescu Raluca, Filip Andrei, Dragne Carmen, Nicolae Miruna 
AmaOptimex, Eye Clinic, Bucharest, Romania 
 
Correspondence to: Mircea Filip, MD, PhD, Associate Professor, FEBO, 
AmaOptimex Eye Clinic, Bucharest, Romania, 
54 Toamnei Street, District 2, Bucharest, Romania, 
Phone: +4021 211 1622, E-mail: mirceafilip@amaoptimex.ro 
 
Accepted: July 19, 2016 
 
 

Abstract 
The article presents an atypical case of bilateral postoperative macular edema, with an 
unfavorable outcome, however considering the treatment options and ways to prevent 
this complication. 
Keywords: postoperatory macular edema, monitoring and treatment, surgical approach 

 
 
 

A 78-year-old patient attended the eye 
checkup with a gradual decrease of visual acuity 
(VA). After the eye examination, the patient was 
diagnosed with: 

• Cataract in evolution – both eyes (BE) 
• High myopia - right eye (RE), Moderate 

myopia - left eye (LE) 
• Compound myopic astigmatism - BE  
The eye measurements carried out have 

proved the following values: VA-RE: 0,2 with 
own correction; VA-LE: 0,5 with own correction; 
Amsler test at BE was negative; BA-IOP 
(intraocular pressure) =14 mmHg; Refraction: 
RE-5,75/-1,75/30, LE-3,75/-0,75/168. The 
patient was using progressive glasses: RE-5,50/-
1,75/30, LE -3,75/-0,50/170.  

Additional specific preoperative 
investigations were performed: optical 
coherence tomography (OCT)-RE (Fig. 1), OCT-
LE (Fig. 2) with the parameters in the normal 
range.  

 

 
 
 
 

Fig. 1 Optical coherence tomography RE 

mailto:mirceafilip@amaoptimex.ro
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The phacoemulsification procedure with 
the implantation of a posterior chamber (PC) 
intraocular lens was performed without 
intraoperative complications and with a 
favorable immediate postoperative evolution.  

• RE – multifocal toric ZEISS ACRY LISA 
+12,5/+1,5/ax 99 /117,9;  

• LE - multifocal ZEISS AT LISA TRI 16 D/ 
118,6.  

According to the protocol after surgery, the 
patient has undergone a treatment with 
cortisone (3 days per os-systemic use and 3 
weeks topic), mydriatic, and antibiotic. 

At 6 weeks postoperatively the following 
values were registered: RE - macular edema (455 
μ); VA-RE: 0,4 without correction, Amsler test 
was positive; VA-LE: 0,9 without correction, 
Amsler test negative; Refraction: RE +0,50/-1/ax 
15; LE +0,25/-1/ax 180 OCT: RE = 455μ (Fig. 3). 
 

 
 
 
 
 
 

 
 
 
 
 
 

Fig. 2 Optical coherence tomography LE 

Fig. 3 Refraction: RE +0,50/-1/ax 15; LE +0,25/-
1/ax 180 OCT: RE = 455μ 
 

Fig. 4 Subsequent measurements (OCT: RE = 474 
μ, LE = 329 μ) 
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Since macular edema was found in the RE, 
intravitreal injection with bevacizumab 
(Avastin) was recommended and performed. 
Subsequent measurements (OCT: RE = 474 μ, LE 
= 329 μ (Fig. 4)) outlining stationary macular 
edema were realized, and an injection with 
Avastin was performed to the RE.   

Post injection monitoring showed 
persistent edema in the RE and the appearance 
of the same changes in the LE, confirmed by 
imagistic OCT: RE = 529 μ (Fig. 5); LE = 363 μ 
(Fig. 6). 
 

 
 
 
 
 

 
 
 

At 11 months post-surgery the following 
values were determined: RE-PFK-PC, Amsler 
test: negative, OCT: RE = 420 μ (Fig. 7) LE: PFK-
PC, Amsler test: negative, OCT: LE = 384 μ (Fig. 
8) IOP: aplanotonometry: BA = 12 mmHg. At the 
level of the posterior chamber BA, the macular 
reflex area was deleted. The treatment to 
continue was the one involving topical NSAID 
and systemic neurotrophic, diuretic and 
electrolyte balance drugs. 

 
 
 
 

 
 

Fig. 5 Imagistic OCT: RE = 529 μ 

Fig. 6 Imagistic OCT: LE = 363 μ 

Fig. 7 11 months post-surgery - OCT: RE = 420 μ 

Fig. 8 11 months post-surgery - OCT: LE = 384 μ 
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1 year postoperatively measurements 
carried out highlighted the following values: RE: 
PFK-PC, Status post intravitreal injection with 
Avastin, cystoid macular edema (CME), VA-RE: 
0.4 wc, LE: PFK-PC trifocal, VA-LE: 0.4 wc, BA: 
Amsler: negative, IOP: BA: 11 mmHg OCT: RE = 
277 μ (Fig. 9), LE = 396 μ (Fig. 10). 

 
 
 

 
 
 

2 years after the intervention, a secondary 
cataract to BA was found and YAG laser 
capsulotomy was performed. This time, the 
tomography of the macula could not be 
performed. 

The last ophthalmologic examination (from 
3 years postoperatively and to 1 year after the 
intervention on the secondary cataract) was 
diagnosed with the following values: BA: PFK-PC, 
macular edema, status post-YAG LASER 
capsulotomy. The following changes were 
observed: VA-BA: 0.4 wc, Amsler BA: slight 
positive; OCT: RE = 417 μ (Fig. 11), LE = 433 μ 
(Fig. 12). 

 
 
 
 

 
 
 

Fig. 9 1 year postoperatively - OCT: RE = 277 μ 

Fig. 10 1 year postoperatively - LE = 396 μ 

Fig. 11 Last ophthalmologic examination - OCT: 
RE = 417 μ 

Fig. 12 Last ophthalmologic  
examination - LE = 433 μ 
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The patient was treated with anti-
inflammatory NSAID (topical) drops, diuretic, 
Aspacardin. Monitoring was recommended and, 
depending on the evolution, injections with 
Avastin (noting that any of the treatments were 
not specific, so the results were uncertain) were 
continued.   

Discussion 

In cataract surgery, prostaglandin release is 
produced because of the intraoperative  injury of 
iris or the rupture of the posterior capsule with 
vitreous loss. At the level of the macula, in clearly 
delimitated microcystic areas with glial cells, 
liquid accumulation can be found with the 
appearance of cystoid macular edema (CME) [1]. 
The OCT for macula and angiofluorography 
(AFG) is important for the diagnosis and 
monitoring of CME [2].  

CME, which appeared after cataract surgery 
is also known as Irvine-Gass syndrome (reported 
by Irvine in 1953). About 20% of the patients 
may develop macular edema but only 1% of 
them can see a significant decrease in their VA. 
95% of the cases of postoperative CME remitted 
spontaneously in about 6 months (self-limiting). 
It is painless and can be associated with 
metamorphopsia and scotoma. Moreover, it may 
evolve with chronicity or multiple recurrences 
leading to permanent alteration of 
photoreceptors and VA [3]. 

Usually, it occurs in 3-12 weeks after 
phacoemulsification but sometimes the onset 
can be after months or even several years after 
surgery [4].  

Other causes of CME involve the following: 
intraocular inflammation (uveitis), retinal vein 
occlusion, diabetic retinopathy, AMD, epiretinal 
membrane. YAG laser capsulotomy is among the 
risk factors listed here but rarely associated with 
CME [3]. 

Applied topical NSAIDs help in the 
treatment and prevention of CME. They can be 
used for 3-4 months. In cases associated with the 
growth of IOP, a diuretic should be added. 
Glucocorticoids (topical/ per os) are used in the 
case of CME secondary uveitis. 

The surgical treatment consists of an 
intravitreal injection with Avastin (bevacizumab 

anti-VEGF) or Triamcinolone, and, in some cases, 
the PPV procedure (Pars plana vitrectomy) [5]. 

 
The particularities of the case 
This case report presented an unfavorable 

post-operative evolution with a bi-lateralization 
of the disease (in 1% of the patients who 
postoperatively, had CME, a decrease of VA, of 
approximately 50% was observed together with 
the development of the same changes in the 
other eye). The presence of myopia 
(shortsightedness) can be a big contributory 
factor of CME because of the fragile structure of 
the eye. 

The evolution presupposed the chronicity 
of the edema, despite the early discovery and 
timely application of the treatment. Thus, the 
hypothesis that NSAIDS administrated 
preoperatively-with prophylactic aim could 
reduce the incidence of CME is valid. 

The prognosis was unfavorable in this case, 
both through the lack of response to drug and 
surgical therapy and through the chronicity of 
the disease. In this case, the future therapeutic 
attitude could be the intra-vitreal injections 
associated with topic treatment. 
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Abstract 
The article presents an atypical case of bilateral postoperative macular edema, with an 
unfavorable outcome, however considering the treatment options and ways to prevent 
this complication. 
Keywords: postoperatory macular edema, monitoring and treatment, surgical approach 

 
 
 

A 78-year-old patient attended the eye 
checkup with a gradual decrease of visual acuity 
(VA). After the eye examination, the patient was 
diagnosed with: 

Cataract in evolution – both eyes (BE) 
High myopia - right eye (RE), Moderate 

myopia - left eye (LE) 
Compound myopic astigmatism - BE  

The eye measurements carried out have 
proved the following values: VA-RE: 0,2 with 
own correction; VA-LE: 0,5 with own correction; 
Amsler test at BE was negative; BA-IOP 
(intraocular pressure) =14 mmHg; Refraction: 
RE-5,75/-1,75/30, LE-3,75/-0,75/168. The 
patient was using progressive glasses: RE-5,50/-
1,75/30, LE -3,75/-0,50/170.  

Additional specific preoperative 
investigations were performed: optical 
coherence tomography (OCT)-RE (Fig. 1), OCT-
LE (Fig. 2) with the parameters in the normal 
range.  

 

 
 
 
 

Fig. 1 Optical coherence tomography RE 
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The phacoemulsification procedure with 
the implantation of a posterior chamber (PC) 
intraocular lens was performed without 
intraoperative complications and with a 
favorable immediate postoperative evolution.  

RE – multifocal toric ZEISS ACRY LISA 
+12,5/+1,5/ax 99 /117,9;  

LE - multifocal ZEISS AT LISA TRI 16 D/ 
118,6.  

According to the protocol after surgery, the 
patient has undergone a treatment with 
cortisone (3 days per os-systemic use and 3 
weeks topic), mydriatic, and antibiotic. 

At 6 weeks postoperatively the following 
values were registered: RE - macular edema (455 

); VA-RE: 0,4 without correction, Amsler test 
was positive; VA-LE: 0,9 without correction, 
Amsler test negative; Refraction: RE +0,50/-1/ax 
15; LE +0,25/-1/ax 180 OCT: RE = 455  (Fig. 3). 
 

 
 
 
 
 
 

 
 
 
 
 
 

Fig. 2 Optical coherence tomography LE 

Fig. 3 Refraction: RE +0,50/-1/ax 15; LE +0,25/-
1/ax 180 OCT: RE = 455  

Fig. 4 Subsequent measurements (OCT: RE = 474 
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Since macular edema was found in the RE, 
intravitreal injection with bevacizumab 
(Avastin) was recommended and performed. 

Fig. 4)) outlining stationary macular 
edema were realized, and an injection with 
Avastin was performed to the RE.   

Post injection monitoring showed 
persistent edema in the RE and the appearance 
of the same changes in the LE, confirmed by 

Fig. 5
(Fig. 6). 
 

 
 
 
 
 

 
 
 

At 11 months post-surgery the following 
values were determined: RE-PFK-PC, Amsler 

Fig. 7) LE: PFK-
Fig. 

8) IOP: aplanotonometry: BA = 12 mmHg. At the 
level of the posterior chamber BA, the macular 
reflex area was deleted. The treatment to 
continue was the one involving topical NSAID 
and systemic neurotrophic, diuretic and 
electrolyte balance drugs. 

 
 
 
 

 
 

Fig. 5  

Fig. 6  

Fig. 7 11 months post-surgery -  

Fig. 8 11 months post-surgery -  
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1 year postoperatively measurements 
carried out highlighted the following values: RE: 
PFK-PC, Status post intravitreal injection with 
Avastin, cystoid macular edema (CME), VA-RE: 
0.4 wc, LE: PFK-PC trifocal, VA-LE: 0.4 wc, BA: 
Amsler: negative, IOP: BA: 11 mmHg OCT: RE = 

Fig. 9 Fig. 10). 

 
 
 

 
 
 

2 years after the intervention, a secondary 
cataract to BA was found and YAG laser 
capsulotomy was performed. This time, the 
tomography of the macula could not be 
performed. 

The last ophthalmologic examination (from 
3 years postoperatively and to 1 year after the 
intervention on the secondary cataract) was 
diagnosed with the following values: BA: PFK-PC, 
macular edema, status post-YAG LASER 
capsulotomy. The following changes were 
observed: VA-BA: 0.4 wc, Amsler BA: slight 

Fig. 11
(Fig. 12). 

 
 
 
 

 
 
 

Fig. 9 1 year postoperatively -  

Fig. 10 1 year postoperatively -  

Fig. 11 Last ophthalmologic examination - OCT: 
 

Fig. 12 Last ophthalmologic  
examination -  
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The patient was treated with anti-
inflammatory NSAID (topical) drops, diuretic, 
Aspacardin. Monitoring was recommended and, 
depending on the evolution, injections with 
Avastin (noting that any of the treatments were 
not specific, so the results were uncertain) were 
continued.   

Discussion 

In cataract surgery, prostaglandin release is 
produced because of the intraoperative  injury of 
iris or the rupture of the posterior capsule with 
vitreous loss. At the level of the macula, in clearly 
delimitated microcystic areas with glial cells, 
liquid accumulation can be found with the 
appearance of cystoid macular edema (CME) [1]. 
The OCT for macula and angiofluorography 
(AFG) is important for the diagnosis and 
monitoring of CME [2].  

CME, which appeared after cataract surgery 
is also known as Irvine-Gass syndrome (reported 
by Irvine in 1953). About 20% of the patients 
may develop macular edema but only 1% of 
them can see a significant decrease in their VA. 
95% of the cases of postoperative CME remitted 
spontaneously in about 6 months (self-limiting). 
It is painless and can be associated with 
metamorphopsia and scotoma. Moreover, it may 
evolve with chronicity or multiple recurrences 
leading to permanent alteration of 
photoreceptors and VA [3]. 

Usually, it occurs in 3-12 weeks after 
phacoemulsification but sometimes the onset 
can be after months or even several years after 
surgery [4].  

Other causes of CME involve the following: 
intraocular inflammation (uveitis), retinal vein 
occlusion, diabetic retinopathy, AMD, epiretinal 
membrane. YAG laser capsulotomy is among the 
risk factors listed here but rarely associated with 
CME [3]. 

Applied topical NSAIDs help in the 
treatment and prevention of CME. They can be 
used for 3-4 months. In cases associated with the 
growth of IOP, a diuretic should be added. 
Glucocorticoids (topical/ per os) are used in the 
case of CME secondary uveitis. 

The surgical treatment consists of an 
intravitreal injection with Avastin (bevacizumab 

anti-VEGF) or Triamcinolone, and, in some cases, 
the PPV procedure (Pars plana vitrectomy) [5]. 

 
The particularities of the case 
This case report presented an unfavorable 

post-operative evolution with a bi-lateralization 
of the disease (in 1% of the patients who 
postoperatively, had CME, a decrease of VA, of 
approximately 50% was observed together with 
the development of the same changes in the 
other eye). The presence of myopia 
(shortsightedness) can be a big contributory 
factor of CME because of the fragile structure of 
the eye. 

The evolution presupposed the chronicity 
of the edema, despite the early discovery and 
timely application of the treatment. Thus, the 
hypothesis that NSAIDS administrated 
preoperatively-with prophylactic aim could 
reduce the incidence of CME is valid. 

The prognosis was unfavorable in this case, 
both through the lack of response to drug and 
surgical therapy and through the chronicity of 
the disease. In this case, the future therapeutic 
attitude could be the intra-vitreal injections 
associated with topic treatment. 
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Abstract 
Purpose: To report the case of a 14-year-old male patient, with bilateral atopic 
keratoconjunctivitis with corneal ulcer. 
Methods: The patient complained of bilateral red, itchy eyes, decreased vision, 
photophobia, difficulty opening the eyelids upon awakening, palpebral edema, excessive 
tearing, along with yellowish mucous discharge. He had a two-year history of chronic 
blepharitis and recurrent episodes of conjunctivitis that were treated with Tobramycin 
and corticosteroid eye drops over the years. The patient’s past medical history was 
significant for atopic dermatitis (AD) and he had a family history for atopy. At the eye 
exam: his best-corrected visual acuity at the initial presentation was 0.2 in the right eye 
and 1.0 in the left eye. The following elements were found upon the slit lamp 
biomicroscopy: Eyelids - +4 palpebral edema (pseudoptosis), Dennie-Morgan fold and 
Herthoge’s sign were both present, tylosis; Conjunctiva - hyperaemia, cobblestone 
appearance of the tarsal papillae in both eyes, +2 chemosis; Cornea - corneal edema with 
a 8 mm × 4 mm epithelial defect in the inferior part of the cornea, covered partially by 
the lied, that stained positive with fluorescein dyes. Using the Evaluation Signs Severity 
for Allergic Ocular Diseases, a diagnosis of bilateral atopic keratoconjunctivitis with a 
grade 3 status for the right eye and a grade 2 status, was made. It was decided that he 
should be administered Olopatadine hydrochloride and Sodium cromoglicate eye drops, 
along with Moxifloxacin and steroid eye drops. The microbiological exam tested positive 
for staphylococcus aureus, and, based on the sensitivity pattern, Chloramphenicol eye 
drops had to be added to the treatment. After 2 weeks, his symptoms diminished, pain 
was significantly relieved and inflammation was markedly reduced, but the corneal ulcer 
persisted. In order to prevent corneal perforations, amniotic membrane transplantation 
(AMT) was used to promote epithelialization. 
Results: A month later, the epithelial defect healed smoothly in an underlying vascular 
stromal scar and the visual acuity improved to 0.4 RE. 
Conclusions: This case demonstrated the role of patient history and close clinical obser-
vation in the diagnosis of AKC. As this case showed, the use of topic medication along 
with amniotic membrane transplantation (AMT) was successful in the treatment of 
atopic keratoconjunctivitis and secondary staphylococcal aureus keratitis.  
Keywords: atopic keratoconjunctivitis, staphylococcus aureus keratitis, amniotic 
membrane transplantation (AMT) 
  



Romanian Journal of Ophthalmology 2016;60(3): 200-206 
 

 
201 

Romanian Society of Ophthalmology 
© 2016 

Introduction  

Atopic keratoconjunctivitis (AC) is an 
inflammation of the cornea and conjunctiva 
secondary to an immune response to external 
antigens. This inflammation is Ig E mediated and 
atopy can play a significant role in the clinical 
evolution. AC is in fact a syndrome affecting the 
entire ocular surface, including conjunctiva, lids, 
cornea, and tear film. The signs and symptoms of 
atopic keratoconjunctivitis have a meaningful 
effect on the patient’s quality of life and health, 
and are influenced by genetics, environment, 
immune regulation mechanisms, and ocular 
microbiota, all of which work together in a 
complex immunological response. 

Case presentation 

A 14-year-old male patient, with a two-year 
history of chronic blepharitis and recurrent 
episodes of conjunctivitis presented to our 
hospital. The patient complained of bilateral red, 
itchy eyes, decreased vision, photophobia, 
difficulty opening the eyelids upon awakening, 
palpebral edema, excessive tearing, along with 
yellowish mucous discharge. Tobramycin and 
corticosteroid eye drops have been prescribed 
over the years. This particular episode was 
severe and unremitting with his usual 
medication, hence the referral, making it 
impossible for the patient to go to school for 2 
months.  

The patient’s past medical history was 
significant for atopic dermatitis (AD) and he had 
a family history for atopy. According to the 
parents, the AD onset was at the age of 9.  
Previously, the patient underwent a Prick test 
that came positive against a panel of commonly 
occurring antigens. At presentation, his 
dermatological medications included systemic 
second-generation antihistamine and topic I-
Modulia based medication. No other systemic 
diseases have been reported. 

The general physical examination disclosed 
eczema of the face and chest.  

His best-corrected visual acuity at the 
initial presentation was 0.2 in the right eye and 
1.0 in the left eye. Intraocular pressures (IOP) 
were 15 mmHg in the right eye and 14 mmHg in 
the left eye.  

 
 

 
 

Regarding the slit lamp biomicroscopy, the 
following elements were found: Eyelids - +4 
palpebral edema (pseudoptosis), Dennie-Morgan 
fold and Herthoge’s sign were both present, 
tylosis; Conjunctiva - hyperaemia, cobblestone 
appearance of the tarsal papillae in both eyes 
(Fig. 1) + 2 chemosis; Cornea - corneal edema 
with a 6 mm × 4 mm epithelial defect in the 
inferior part of the cornea, covered partially by 
the lied, that stained positive with fluorescein 
dyes (Fig. 2). 
 

 
 
 
 
 
 

The ocular fundus examination could not 
be performed in the right eye due to the corneal 
edema and ulcer. The left fundus was normal. 

Serological test (CBC) reveled 
hypereosinophilia, neutrophilia, monocytosis, 
increased levels of CRP, ECR and haemoglobin, 
lymphocytopenia.  

Fig. 1 Cobblestone appearance of the tarsal 
papillae in both eyes 
 

Fig. 2 6mm x 4mm epithelial defect in the inferior 
part of the cornea 
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Using the Evaluation Signs Severity for 
Allergic Ocular Diseases, a diagnosis of bilateral 
atopic keratoconjunctivitis with a grade 3 status 
for the right eye and a grade 2 status was made. 

It was decided that he should be 
administered Olopatadine hydrochloride and 
Sodium cromoglicate eye drops, along with 
Moxifloxacin and steroid eye drops. 

Conjunctival swab samples were collected. 
The microbiological exam tested positive for 
Staphylococcus Aureus, so an antibiogram was 
also demanded. Staphylococcus came susceptible 
to Chloramphenicol, Gentamicin, and Ofloxacin. 
Based on the sensitivity pattern of S. aureus to 
the following antibiotics Chloramphenicol 
(S=94.7%) (R=5.3%), Gentamicin (S=76.6%) 
(R=23.4%), Ofloxacin (S=69.1%) (R=30.9%) [1], 
it was decided to add Chloramphenicol eye drops 
to the treatment. 

After 2 weeks of treatment, his symptoms 
diminished, pain was significantly relieved and 
inflammation was markedly reduced, but the 
corneal ulcer persisted.   

 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 

It was also decided to use amniotic 
membrane transplantation (AMT) to promote 
epithelialization and to prevent corneal 
perforations (Fig. 4). Previously, a complete de-
epithelization was performed so the corneal 
antigens loading decreased and a uniform re-
epithelization could to be achieved (Fig. 3).                  

On the next follow-up, 1 month later, the 
epithelial defect healed smoothly in an 
underlying vascular stromal scar and the visual 
acuity improved to 0.4 RE, allowing him to 
continue his studies (Fig. 5). Further, the patient 
continued the Olopatadine hydrochloride and 
Sodium cromoglicate medication and the steroid 
eye drops for only for 2 weeks.  
 

 
 
 
 
 
 

Fig. 3 Complete de-epithelization 
 

Fig. 4 Amniotic membrane transplantation (AMT) 
 

Fig. 5 Postoperative follow-up, 1 month 
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Discussion 

Background 
Atopy affects 5-20% of the general 

population. Atopic keratoconjunctivitis occurs in 
20-40% of the individuals with atopic dermatitis 
[2]. Although it can occur at any age, it is most 
common in patients between 3 to 25 years old, 
with 7 years as the average age of onset [3]. 
Regarding the role of genetic aspects in the 
pathogenesis of ACK, data showed that there is 
no simple correlation associated with a single 
gene defect or with the occurrence of its 
determined allelic form and the risk of 
contracting the disease. 

It has been suggested that ACK represents a 
phenotypic model of overexpression of cytokine 
gene cluster on chromosome 5 q. This 
chromosomal area includes genes that regulate 
the expression of IL-3, IL-4, IL-5, and GM-CSF. 
The up-regulation of these factors is critical in 
modulating Th2 prevalence, Ig E production, as 
well as mast cell and eosinophil function. 
Moreover, their expression is influenced by 
environment, ocular microbiota, and immune 
regulation mechanisms [4] thus emphasizing the 
multifactorial pathogenesis. Only 35.3% of AKC 
patients have a family history of allergic diseases 
[5].  

 
Pathogenesis 
The first step of the process is sensitization: 

picogram quantities of environmental allergens 
reach the conjunctival mucosa. These particles 
are processed by Langerhans, dendritic or other 
antigen-presenting cells (APCs). Antigens are 
proteolytically cleaved and they subsequently 
bind to the antigen-recognition site of the major 
histocompatibility complex (MHC) class II 
molecules. Carried by APCs, the antigens are 
then presented to native Th0 lymphocytes that 
express antigen-specific receptors and recognize 
the antigenic peptides. This process probably 
occurs at the local draining lymph nodes. 
Multiple contacts and cytokine exchanges 
between APC and T cells are necessary to induce 
a Th2-type reaction. The cytokines released by 
the type-2 helper T-lymphocytes (interleukin-3, 
IL-4, IL-5, IL-6, IL-13 and granulocyte-

macrophage colony stimulate factor – GM-CSF) 
stimulate the production of Ig E by the B cells. 

The second step of the pathophysiology of 
keratoconjunctivitis allergy is the triggering of 
the mast cells residing in the conjunctival 
mucosa and the bearing of specific Ig E 
antibodies on the cell surface with the help of 
high affinity receptors. Exposure to 
environmental allergens in sensitized individuals 
causes the cross-linking of Ig E at the mast cell 
membrane level, with subsequent cell 
degranulation and release of histamine, tryptase, 
prostaglandins, and leukotrienes. These 
mediators trigger clinical manifestations of the 
acute phase of the disease (early phase). 
However, corneal mast cell degranulation also 
induces an activation of vascular endothelial 
cells, and thus expressions of chemokines and 
adhesion molecules, such as “Regulated-upon-
Activation Normal T-cell Expressed and 
Secreted” (RANTES), monocytes chemotactic 
protein-1 (MCP-1), intracellular adhesion 
molecule (ICAM-1), vascular cell adhesion 
molecule (VCAM) and p-Selectin and chemotactic 
factors (IL-8, eotaxin). These factors initiate the 
recruitment phase of activated inflammatory 
cells in the conjunctiva. The late-phase reaction 
to allergen stimulation occurs hours after 
allergen exposure and is characterized by the 
recurrence or prolongation of symptoms due to 
the infiltration of eosinophils, neutrophils, and T 
lymphocytes into the mucosa. 

It has been demonstrated that the 
stimulation of the corneal fibroblasts by the Th2 
cytokines IL-4 and IL-13 results into a high 
release of eotaxin that induces a subsequent 
marked infiltration of eosinophils in the cornea. 
Activated eosinophils release cytotoxic proteins 
such as MBP-1, eosinophil peroxidase, 
eosinophil-derived neurotoxin and eosinophil 
cationic protein. Corneal fibroblasts also 
participate in collagen degradation, which leads 
to the subsequent corneal ulceration.  

The infiltration and degranulation of 
eosinophils at the limbus are also responsible for 
the disruption of the corneal epithelium. 
Proteolytic enzymes, cytotoxic proteins, and 
oxygen radicals released by neutrophils 
contribute to the exacerbation of the corneal 
damage. Therefore, the corneal ulcer with 
plaque, which develops in patients with severe 



Romanian Journal of Ophthalmology 2016;60(3): 200-206 
 

 
204 Romanian Society of Ophthalmology 

© 2016  

AKC, is composed of debris derived from 
eosinophils and epithelial cells. The giant 
papillae in AKC manifest a dense infiltration of 
eosinophils immediately beneath the denuded 
conjunctival epithelium [5]. 

 
Corneal Virulence of Staphylococcus 

aureus: Roles of Alpha-Toxin and Protein A in 
Pathogenesis 

Eosinophils release an eosinophil cationic 
protein, a major basic protein, and eosinophil 
peroxidase, which have been implicated in 
corneal ulceration. Such eosinophilic activation 
perpetuates allergic inflammatory reactions in 
the cornea. Eosinophils and neutrophils can 
produce powerful oxidants such as superoxides 
and H2O2 in an attempt to kill S. aureus, which 
might have penetrated through the damaged 
tissue with decreased barrier functions [6].  

Staphylococcus aureus can bind a variety of 
proteins present in the host extracellular matrix 
(ECM). The ability to bind ECM proteins is a 
function of ligand-specific adhesins collectively 
referred to as microbial surface components 
recognizing adhesive matrix molecules 
(MSCRAMMs). They are protein components of 
the microbial surface that are able to interact 
with and bind to a variety of relevant 
extracellular proteins. Among adhesins, two 
fibronectin-binding proteins, (FnbA and FnbB), 
three fibrinogen-binding proteins (ClfA, ClfB and 
Efb), a collagen-binding protein (Cna), the 
elastin-binding protein (EbpS) have been well 
characterized [7]. 

S. aureus produces and secretes many 
proteins, including coagulase, protein A, alpha-, 
beta-, gamma-, and delta-toxin, and leukocidin, 
all of which could contribute to the virulence of 
the organism. Alpha-toxin is a pore-forming 
hemolytic toxin that causes membrane damage 
to many types of cells. The cytolytic nature of 
alpha-toxin for several cell types could be an 
important mechanism for corneal epithelial and 
stromal tissue damage during S. aureus keratitis.  

Protein A is a cell, wall-associated 
exoprotein that binds to the Fc region of 
immunoglobulin G. In addition, that can activate 
both the classical and the alternate complement 
pathways. The complement-activating function 
of protein A suggests that protein A could induce 
corneal inflammation and could be a critical 
factor in staphylococcal virulence. Protein A also 

inhibits opsonization and phagocytosis of 
staphylococci in vitro. As a result, protein A 
could help S. aureus avoid the host’s immune 
response and thus could contribute to the 
virulence of the organism [8]. 

 
Course  
Clinical manifestations of the effects of eye 

include injection of conjunctival vascular bed 
due to vascular dilation evoked by vasoactive 
amines released during mast cell degranulation, 
accompanied by an influx of water from the 
intravascular space, to the extravascular space, 
resulting in tissue edema and eyelid swelling, 
progressing from a milky or pale conjunctiva 
aspect to conjunctival swelling or chemosis. 
Swelling appears 15-30 minutes after antigen 
exposure and diminishes slowly; a small quantity 
of white mucus secretion may form during the 
acute phase which can later becomes thick 
strands in the chronic form. These patients are 
prone to develop herpes simplex keratitis, 
corneal ectasia such as keratoconus, 
symblepharon formation, atopic (anterior or 
posterior polar) cataracts, retinal detachment. 

 
Differential diagnosis 

1. Vernal Keratoconjunctivitis (VKC), 
2. Giant papillary conjunctivitis (GPC) 
3. Superior limbic keratoconjunctivitis 

(SLK) 
4. Bacterial Conjunctivitis and keratitis 
5. Viral Conjunctivitis and keratitis 
6. Protozoan and Helminth Keratitis 
7. Fungal Keratitis  
8. Ocular Rosacea 
9. Central Sterile Corneal Ulceration 
10. Dry Eye Syndrome 
11. Neurotrophic Keratopathy 

 
Prognosis 
Complications result from persistent 

surface keratopathy, corneal scarring or 
thinning, keratoconus cataracts, and 
symblepharon formation. Significant 
keratopathy can be developed in 70%, corneal 
neovascularization in 60%, fornix foreshortening 
in 25%, and symblepharon in 20% during the 
course of the disease without a proper 
medication. In addition, medical treatment with 
corticosteroids can further promote the 
development of cataracts, glaucoma, and 
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secondary corneal infections. Proper 
prophylactic measures, prompt effective 
treatment of exacerbations, and well-timed 
elective surgical intervention can reduce the 
incidence of poor vision and blindness. Patients 
should be observed at every few days or weeks 
until the ocular surface disease is stable. 
Moreover, when medically treating patients with 
steroids, a regular interval survey for drug-
related adverse effects and complications is 
indicated [12]. 

 
Treatment 
The treatment of AKC should include the 

involvement of an allergist for the identification 
of the provoking allergen(s) and education 
regarding the avoidance of triggers. The 
triggering antigen may be identified in a more 
sophisticated manner by RAST testing. 

Regarding the medication, Dual-Action 
Anti-allergic Drugs are the first line of treatment 
in ocular allergy. At the same time, these drugs 
inhibit the histamine release from mast cells and 
histamine binding to H1 receptors along with a 
longer duration of action (4–6 h), high sedative 
effect, and anticholinergic activity. 
Corticosteroids are used for severe 
exacerbations of conjunctivitis and significant 
keratopathy, reducing the conjunctival activity 
that generally leads to corneal improvement. 
They are usually prescribed in short, but 
intensive (e.g. 2-hourly initially) courses, aiming 
for very prompt tapering. Although the risk of 
elevation of intraocular pressure is low, 
monitoring is advisable if long-term treatment is 
necessary. They may also have other serious side 
effects, such as causing cataracts, and 
potentiating infection. 

Anti-leukotrienes demonstrated their 
efficacy in a pilot study by reducing signs and 
symptoms of ocular allergy after 15 days of 
treatment. The use of Omalizumab, an anti Ig E, 
may represent an interesting, still not tested, 
option for the most severe forms of ocular 
allergy. Adhesion molecule inhibitors may have a 
role in the treatment of chronic disease with a 
significant late-phase component. The reported 
potential side effects of these drugs seems to 
discourage their use, but, in very severe forms of 
ocular allergy. Chemokine Inhibitors are able to 
inhibit the activation of both the early and the 
late phases of inflammation in murine models of 

ocular allergy. Treatment with 
Immunomodulators may be at risk of folliculitis, 
acne, and herpes simplex [5]. 

Ma et al. found no difference between the 
amniotic membrane, mitomycin C or the 
autologous conjunctival grafts in the 
management of corneal healing process, but 
recommend the use of the membrane [9]. 

Several mechanisms of action are 
attributed to the membrane. These include the 
following: promotion of epithelialization, 
inhibiting scarring, inhibiting vascularization, 
reducing inflammation, providing a substrate for 
cell growth, antimicrobial effects and as a 
biological bandage. By virtue of its basement 
membrane, it provides a favorable substrate for 
new epithelial cells to migrate on, expand, and 
adhere. The use of the membrane as a bandage 
to cover inflamed or exposed areas, due to injury 
or surgery, not only favorably influences the 
healing process but also has a dramatic favorable 
effect on the symptom of pain and discomfort 
[10,11]. 

Conclusions 

This case demonstrated the role of patient 
history and close clinical observation in the 
diagnosis of AKC. The early treatment was 
important to reduce the risk of further damage 
to the cornea. Signs and symptoms can change 
presentation, thus it is important to reevaluate 
the diagnosis and treatment. Clinicians must 
educate parents on the potential chronic nature 
of the condition, as well as the appropriate 
follow-up care. For the recurrent cases, parents 
can utilize preventative eye drops such as 
cromolyn sodium prior to the allergy season. 
Resolved cases of AKC should be followed 
annually in order to be monitored for 
recurrence. With the proper diagnosis, 
treatment, and patient education, AKC mostly 
has a good visual outcome. Future research, 
especially Gene therapy, will be geared towards 
finding safer and more effective drug 
alternatives. 
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