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Empowering education for ophthalmologists 
 

Romanian Society of Ophthalmology (RSO) and its Partner, the American Academy of 
Ophthalmology (AAO) are empowering education for Romanian Ophthalmologists by online clinical 
education resources. 

There have already been 2 years since RSO signed a partnership with AAO in order to provide 
access to ONE Network for every Romanian ophthalmologist, this opportunity being welcomed by our 
members, and being more and more used. 

Ophthalmic News and Education (ONE) Network is a Global Education Platform for 
Ophthalmologists launched in November 2007, which nowadays offers access to more than 400 
courses and interactive cases, more than 15000 pages of ophthalmic content, more than 3600 clinical 
images, more than 1800 instructional videos and podcasts, 10 leading scientific journals, these 
numbers increasing constantly. ONE Network is a great resource for innovative education addressed 
to trainees offering 24 courses in all subspecialties, more than 100 videos and AAO lectures and more 
than 1000 self-assessment questions. This online resource for clinical information and instruction 
also includes up-to-date clinical guidelines translated into 15 languages, including Romanian. 

AAO collaborates with the Ophthalmology Societies Worldwide and ONE Network, through the 
Global Alliances, which is an outstanding project that had a significant impact on both clinical 
education and the delivery of eye care.  

Last year, during the 2016 AAO Meeting in Chicago, Richard L. Abbott, MD, Secretary for Global 
Alliances and Past President of the American Academy of Ophthalmology, has unveiled the “Global 
Directory of Training Opportunities”, a service that will help the ophthalmologists worldwide identify 
the training opportunities (observership, fellowship or preceptorship) outside their country and 
expand their knowledge and instruction in the United States and internationally. Working with the 
AAO’s Regional Advisors Committee, the Global Alliances has succeeded in just one year to plan and 
launch a Global Observership Listing Service and this tremendous option can be accessed by every 
Romanian ophthalmologist through ONE Network platform (aao.org/training-opportunities). 

The Romanian Society of Ophthalmology is proud to be one of the 70 national Societies that can 
offer ONE Network as a benefit for their members to stay updated and get the most comprehensive 
schooling. 

In addition, dear Romanian Ophthalmologists, feel free to expand your knowledge and identify 
the best educational opportunities by using ONE Network platform! 
 
 
 

Stanca T. Horia MD, PhD 
RSO Member of the Board 

AAO’s Regional Advisors Committee Member 
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Abstract 
The extracellular matrix (ECM) is responsible for many of the cell behavior processes, 
including cell proliferation and growth, survival, change in cell shape, migration, and 
differentiation.  
The most important component of the ECM is heparan sulfate (HS), because it insures 
the storage of many cell communication proteins, necessary for the continuous and 
identical renewal of cells and thus for tissue regeneration.  
Regenerating agents (RGTA®) are bioengineered structural analogues of heparan sulfate 
glycosaminoglycans that replace the degraded endogenous HS of the ECM. 
In the ophthalmological field, RGTA® represents an innovative approach for the 
improvement of the ocular surface wound healing and matrix remodeling and plays a 
role in controlling and regulating the wound healing process in various ocular diseases. 
Keywords: regenerating agents, RGTA, extracellular matrix, wound healing 

 
 
Introduction 

Corneal pathologies remain a major health 
concern in the ocular surface diseases. 
Improving both the quality and the speed of 
healing and controlling the inflammation are 
goals in treating the corneal injuries.  

The cornea is a complex structure 
responsible for three quarters of the optical 
power of the eye as well as one of the first lines 
of immunologic defense. The normal cornea is 
transparent, free of blood vessels, and densely 
innervated. It consists of the following layers: 

1. The epithelium: stratified squamous 
and non-keratinized; the cells are interconnected 

by hemidesmosomes, critical in maintaining a 
physiological barrier. 

2. The Bowman layer: acellular superficial 
layer formed by collagen fibers.  

3. The stroma: layers of collagen fibrils 
whose spacing is maintained by proteoglycan 
ground substance (glycosaminoglycans-GAGs: 
chondroitin sulfate, keratin sulfate, heparin 
sulfate) (the extracellular matrix); the regular 
arrangement and spacing is critical for optical 
clarity; 90% of corneal thickness; the mechanical 
response of the cornea to injury is dominated by 
the stroma; the stroma is approximately 78% 
water, 15% collagen and 7% non-collagenous 
proteins, proteoglycans and salts.  
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4. The Descemet membrane: fine layer of 
collagen fibrils, different from the stromal 
collagen. 

5. The endothelium: monolayer of 
polygonal cells that pump excess fluid out of the 
stroma.  

6. The Dua layer: a sixth layer between the 
stroma and the Descemet membrane; its 
existence was suggested by Harminder Singh 
Dua et al. in 2013, but many scientists are still 
conflicted [1,2]. 

The RGTA-based technology is a new 
therapeutic approach also named “Matrix 
Therapy”, aiming to preserve the extracellular 
matrix (ECM) and providing encouraging results 
in tissue regeneration. 

ECM is an organized complex 
macromolecule network of proteins such as 
collagen and elastin that are linked together 
through polymers called glycosaminoglycans 
(GAGs). 

The most important component of the ECM 
is heparan sulfate (HS). It insures the storage of 
many cell communication proteins such as 
growth factors and cytokines, necessary for the 
continuous and identical renewal of cells and 
thus for tissue regeneration. HS also provides a 
mechanical protection of the matrix signaling 
proteins against proteolytic degradation.  

Corneal lesions healing and 
regenerating process 

ECM is responsible for many of the cell 
behavior processes, including cell proliferation 
and growth, survival, change in cell shape, 
migration, and differentiation.  

Corneal homeostasis (replacing a dead cell 
by a new identical cell) is regulated by the local 
cellular microenvironment. The initial 
endogenous signals needed for tissues to 
regenerate come from the matrix. They are 
expected to trigger the natural onset of events, 
signaling cells to migrate and multiply with the 
cascades and equilibrium found in tissue 
homeostasis to achieve a perfect replacement or 
regeneration. 

Within the cornea, the ECM is continuously 
remodeled by cells via the degradation of the 
ECM components trough proteases, followed by 

the reassembly of the newly synthesized protein 
components secreted by cells.  

Corneal healing is a complex process 
involving cellular interaction and various 
molecules (proteases, growth factors, and 
epithelial and stromal cytokines). 

When a lesion is produced, the GAGs are 
destroyed by the glycanases and can no longer 
be bound by the proteins, leaving them sensitive 
to proteases. The ECM architecture is 
disorganized and its function is disrupted. The 
inflammatory process determines inflammatory 
cells migration and release of less specific factors 
that replace growth factors. The homeostasis can 
no longer be effective and a healing process is 
starting [3]. 

The process of corneal epithelial wound 
healing can be divided into phases that occur in 
sequence, but may overlap in time: 

1. Latent Phase: cellular remodeling and 
changes to tear composition in preparation for 
healing; there is an increased production of 
enzymes that decrease cellular adhesion and 
help enhance cellular migration; they are also 
important in the degradation and remodeling of 
normal extracellular matrix (ECM) maintenance 
[4,5]. 

2.  Migration Phase. The next phase occurs 
as cells near the wound edge flatten and spread; 
contractile elements pull the cell forward toward 
the defect. Adjacent cells remain attached by 
desmosomes and maintain their position relative 
to each other as they slide across the denuded 
area. This cycle continues until the defect is 
completely sealed by a single layer of cells. The 
process typically takes place over 24 to 36 hours, 
though time can vary depending on the defect’s 
location and size [6].  

3. Proliferation Phase. After migration is 
complete, the monolayer of cells covering the 
defect proliferates to restore the normal 
thickness and fill in the defect. Tight junctions 
form to re-establish the cornea’s barrier 
function, and gap junctions, adherens junctions 
and desmosomes reform between cells [5,6]. The 
reepithelization is initiated by the keratinocytes 
that proliferate, grow, and reform the tissue in 
depth. The deep tissue is reconstituted by 
proliferating fibroblasts that re-colonize the 
wound, synthesize a new temporary ECM, and 
form new blood vessels. 
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4. Remodelling Phase: can last for several 
years and consists of an ECM reorganization, 
vascular regression, and cell density reduction. 
Fibroblasts produce collagen as well as 
glycosaminoglycans and proteoglycans, which 
are major components of the ECM. One critical 
feature of the remodeling phase is ECM 
remodeling to an architecture that approaches 
that of the normal tissue [7]. 

Chronic and acute wounds heal very 
differently because of their physiology and 
repair characteristics. 

Acute wound repair is a systematic process, 
consisting of homeostasis, inflammation, 
migration, proliferation and remodeling, while 
chronic wound repair is much more complex. 
Chronic wounds have a prolonged inflammatory 
phase, thus delaying the healing and repair 
process. In such wounds, an endless cycle of 
deterioration-healing-deterioration takes place. 
This precise action of the ECM is a potential 
target for RGTA® [8]. 

ReGeneraTing Agents (RGTA) 

The RGTA concept 
Regenerating agents (RGTA®) are 

bioengineered structural analogues of heparan 
sulfate glycosaminoglycans (HS GAGs) that 
replace the degraded endogenous HS of the ECM. 
They are obtained by controlled grafting of 
carboxymethyl and sulfate groups on dextran 
polymers. Unlike naturally occurring HS, these 
polymers are stable and resistant to degradation 
[9].  

They are adapted to interact with, and 
protect against proteolytic degradation of 
cellular signaling proteins (growth factors, 
cytokines, interleukins, colony stimulating 
factors, chemokines, and neurotrophic factors) 
and re-establish the intercellular links. 

When a tissue is attacked, stressed cells 
release proteases and glycanases, which destroy 
this matrix architecture. Tissue-regenerating 
agents (RGTA) mimic the action of destroyed 
heparan-sulfate molecules, thereby recreating a 
matrix microenvironment in which cells can 
migrate and multiply. Moreover, these agents 

break the negative repair-destruction cycle 
occurring in chronic lesions [10].  

The result is the preservation of the tissue 
natural endogenous signaling and is reflected by 
spectacular tissue regeneration or by a very 
greatly improved tissue repair. 

These effects allow the creation of a 
suitable microenvironment for cells to respond 
properly to the cascade of signals needed for the 
tissue regeneration process to take place. 

 
Mechanism of action  
RGTA®s were designed to be a matrix 

therapy that restores the natural cellular 
microenvironment. They enhance both speed 
and quality of the tissue healing and lead in some 
cases to a tissue regenerating process. 

The goal of this therapy is to block the cycle 
of ECM destruction and reconstruction that 
characterizes the chronic wounds by introducing 
a glycanases-resistant biopolymer engineered to 
mimic HS to improve tissue healing. This ECM 
stability is critical to the health and healing of 
wounds [11]. 

When applied topically to a wound, RGTA® 
penetrates into the micro-clefts of the damaged 
ECM, where it replaces the endogenous HS that 
have been degraded by glycanases. By binding to 
structural matrix proteins (collagen, elastin, 
fibronectin), the scaffolding properties of the 
ECM, and the mechanical protection of the 
matrix signaling proteins (heparin-binding 
growth factors, cytokines, neurotrophic factors) 
against proteolytic degradation, are restored 
[12]. This, in turn, prevents the degradation of 
the extracellular matrix proteins, and promotes 
stromal and, subsequently, epithelial healing 
[13,14].  

Regenerative medicine 

There are multiple studies on a variety of 
animal species and tissue injury models 
including bone, gastrointestinal, muscular 
(including cardiac muscle), gingival, mouth and 
skin lesions, which proved that local or systemic 
administration of RGTA® improve the speed and 
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quality of wound healing, in both epithelial and 
connective tissues.  

 
RGTA®s in ophthalmology 
In the ophthalmological field, the available 

RGTA® is alfa 1-6 poly (carboxymethyl glucose 
sulfate) (CACICOL® – Laboratoires Thea). 
Several studies tested and proved the ability of 
RGTA® to promote the healing of chronic and 
severe corneal dystrophies, and healing of 
chronic corneal ulcers in humans. The heparan 
sulfate analog was shown to enhance re-
epithelialization after corneal ulcer, reduce 
corneal inflammation and neovascularization, 
and suppress the antioxidant/ pro-oxidant 
imbalance in the injured corneal epithelium 
[17,18]. 

RGTA (Cacicol) is supplied as a sterile 
single-dose solution (0.33ml) of alpha 1-6 poly 
carboxymethyl glucose sulfate, with dextran T40 
and sodium chloride as excipients. It contains no 
component of animal or biological origin, and 
penetrates into the cornea without crossing 
Descemet’s membrane. It was approved in the 
UE in 2008.  

It is distributed in an aluminum foil for 
protection against light, being stable for 36 
months at a temperature between 4 and 25 
degrees Celsius.  

 
RGTA®s studies 
The first evidence of the efficacy of a 

RGTA® ophthalmic solution was obtained in a 
series of in vivo experiments on rabbit eyes that 
presented with alkali-induced severe corneal 
ulcers. A single drop of RGTA solution at a 
concentration of 100 µg/ mL was able to 
optimize the healing process, restoring an almost 
normal corneal histology after one week [15].  

Since then, a high number of preclinical 
studies were performed by testing the efficacy of 
RGTA®s in different types of corneal lesions.  

Using the same lesion model, Takesue et al. 
(2005) revealed an improved healing with a 
decreased corneal opacity in mice after the 
topical application of RGTA® on corneal wound 
healing after burn injury [19]. 

A similar study was published by Cejkova J 
in 2014 on the effects of RGTA® therapy in 

rabbit corneas injured with alkali. The study 
demonstrated that RGTA® facilitates the healing 
of the alkali-injured corneas via a reduction of 
proteolytic, oxidative and nitrosative damage. 
The corneal thickness increased after the alkali 
injury and decreased during the corneal healing 
after RGTA treatment faster than after the 
placebo application. Following the injury with 
the high alkali concentration, corneal 
inflammation and neovascularization were 
highly pronounced in placebo-treated corneas, 
whereas in RGTA-treated corneas they were 
significantly suppressed. In conclusion, RGTA 
facilitates the healing of injured corneas via a 
reduction of proteolytic, oxidative and 
nitrosative damage [16]. 

Aifa et al. published a single-center, 
uncontrolled, prospective study in 2012 
concerning the efficacy of RGTA therapy in 
corneal neurotrophic ulcers in 11 patients. The 
defect in 72.7% (8 patients) was completely 
healed in 8.7 weeks, the area of the lesion 
diminishing with 50% or more in the first week. 
No local or systemic side effects were noticed 
and the treatment was very well tolerated [11].  

Indications in ophthalmology  

This heparan mimetic, which stimulates 
extracellular matrix healing, may be a possible 
alternative therapy to heavy and invasive 
treatments such as autologous serum or 
amniotic membrane transplantation in patients 
suffering from: 

- chronic corneal wound healing 
- persistent and recurrent epithelial 

chronic defects 
- corneal ulcers 
- corneal dystrophies 
- chemical burns 
- traumatic injuries 
- chronic wearing of contact lenses 
- hereditary factors: familial 

dysautonomia, Riley-Day syndrome (loss of 
sensitivity, loss of tear secretion) 

- limbus stem cells destruction 
- viral keratitis 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cejkova%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24105332
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- sever dry eye syndrome 
- old age (reduces corneal sensitivity, 

modifies the tear film, reduces the autonomous 
nervous system response) 

- corneal surgery: refractive surgery, 
corneal transplant, cataract surgery 

- toxic iatrogenic keratitis: topical 
anesthetics, preservatives, chronic medication 
(for glaucoma) 

- autoimmune diseases (Sjogren 
syndrome, Lyell syndrome) 

- corneal lesions in diabetes, malnutrition, 
alcoholism 

- corneal ulcer in neovascular glaucoma. 

Administration 

The number of heparan-binding sites 
available in wound tissue is limited, and once all 
these sites are occupied by RGTA, excess RGTA 
may compete with heparan-binding growth 
factors for sites on the matrix-bound RGTA. 
Thus, heparan-bound growth factors/ cytokines 
stored in the matrix could be removed from the 
matrix by this excess, hence reducing the amount 
of the growth factor available, and healing 

efficacy. For this reason, daily, or more than 
daily, addition does not seem to be needed [11]. 

The dosage depends on the etiology of the 
lesion. It can vary between: 

- 1 drop/ week, for 1-2 months 
- 1 drop/ 2 days, for 10 days 
- 1 drop/ 2-3 days for 2-3 months or 1 

drop/ day for a month in very difficult cases. 
It has to be administered 15 minutes after 

another topical treatment, in the absence of an 
infectious disease and not associated with 
topical aminoglycosides (neomycin, gentamicin).  

Our experience 

26 patients with corneal lesions of various 
etiologies (infectious, posttraumatic, severe dry 
eye syndrome, post transplant, viral, linear 
corneal dystrophy, and post refractive surgery) 
were treated with RGTAs, 1 drop/ week for 2-4 
months. 

Follow-ups concentrated on symptoms 
evolution (cloudy vision, foreign body sensation, 
pain, excessive tearing), visual acuity and quality 
of life improvement, slit-lamp examination of the 
anterior segment, with fluorescein staining of the 
defect and defect measurements at each visit 
(maximum diameter) [20]. 

 

 
 
 
 

Fig. 1 47-year-old female patient, infectious corneal ulcer; 1 - day 1 of treatment, 2a,b - follow-up day 30, 
3a,b - follow-up day 60 
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Fig. 2 42-year-old male patient, linear corneal dystrophy; 1a,b - day 1 of treatment, 2a,b - follow-up day 30, 3 
- follow-up day 90 
 

Fig. 3 57-year-old male patient, post corneal transplant; 1a,b - day 1 of treatment, 2 - follow-up 60 days 
 

Fig. 4 59-year-old male patient, post corneal transplant, 1a,b - day 1 of treatment, 2a,b - follow-up 90 days 
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Fig. 5 39-year-old female patient, post refractive surgery, 1 - day 1 of treatment, 2 -follow-up 30 days 
 

Fig. 6 45-year-old female, severe dry eye syndrome, 1 - day 1 of treatment, 2 - follow-up 30 days, 3 - follow 
up 90 days, 4 - follow-up 120 days 
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Results 

The results are very promising.  
All the patients confirmed an improvement 

or even disappearance of symptoms and a better 
quality of life due to that effect.  

Objectively, visual acuity improved in all 
cases and the defect was cured in 73% (19 
patients) of the cases and reduced by 50% or 
more in 27% (7 patients). 

The easy way of administering it and the 
weekly dosage insured a good adherence to 
treatment of all patients. No side effects, local or 
systemic, were noticed and the therapy was well 
tolerated by patients [21]. 

Conclusions  

In the ophthalmological field, RGTA® 
represents an innovative approach for the 
improvement of the ocular surface wound 
healing and matrix remodeling and plays a role 
in controlling and regulating the wound healing 
process in various ocular diseases, such as those 
involving corneal epitheliopathy, chemical or 
physical trauma, severe dry eye syndrome, 
scarring conjunctivitis, or after refractory 
surgery. 

It is effective in improving subjective and 
objective symptoms, corneal healing and the 
patient’s comfort, has no noticed side effects and 
it is well tolerated by the patients. This therapy 
enhances both speed and quality of tissue 
healing, promoting tissue regeneration. 
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Abstract 
Uveitis-Glaucoma-Hyphaema Syndrome (UGH syndrome, or “Ellingson” Syndrome) is a 
rare condition caused by the mechanical trauma of an intraocular lens malpositioned 
over adjacent structures (iris, ciliary body, iridocorneal angle), leading to a spectrum of 
iris transillumination defects, microhyphaemas and pigmentary dispersion, concomitant 
with elevated intraocular pressure (IOP). UGH Syndrome can also be characterized by 
chronic inflammation, secondary iris neovascularization, cystoid macular edema (CME). 
The fundamental step in the pathogenesis of UGH syndrome appears to arise from 
repetitive mechanical iris trauma by a malpositioned or subluxed IOL. These patients 
have uncomplicated cataract implants and return for episodes of blurry vision weeks to 
months after surgery. This may be accompanied by pain, photophobia, erythropsia, 
anterior uveitis, hyphaema along with raised intraocular pressure. A careful history and 
examination, as well as appropriate investigations can confirm the diagnostic. Treatment 
options are IOL Explantation exchange, topical and systemic medication, and 
cyclophotocoagulation, the placement of a Capsular Tension Ring to redistribute zonular 
tension and Anti–vascular endothelial growth factor (anti-VEGF) Therapy. 
Keywords: UGH syndrome, uveitis, glaucoma,hyphema , cystoid macular edema, IOL, 
anti-VEGF Therapy 

 
 
Background 

Uveitis-Glaucoma-Hyphaema Syndrome 
(UGH syndrome, or “Ellingson” Syndrome) is a 
rare condition caused by the mechanical trauma 
of an intraocular lens malpositioned over 
adjacent structures (iris, ciliary body, 
iridocorneal angle), leading to a spectrum of iris 
transillumination defects, microhyphaemas and 
pigmentary dispersion, concomitant with 
elevated intraocular pressure (IOP). UGH 
Syndrome can also be characterized by chronic 
inflammation, secondary iris neovascularization, 
and cystoid macular edema (CME) [1]. 

The term UGH Syndrome was originally 
described by Ellingson in 1977 as a result of 
excessive lens movement by small lens size or 
lens dislocation. Poorly manufactured edges, iris-
clipped IOLs, or rigid closed looped haptics were 
also found as promoting factors. Along with the 
upgrade of the lens design, fabrication, surgical 
techniques, and the use of posterior chamber 
IOLs, the incidence of UGH has sharply decreased 
from a mean of 2.2 to 3% to 0.4 to 1.2% over a 
one-year period [2]. 

 



Romanian Journal of Ophthalmology 2017; 61(1): 11-17 
 

 
12 Romanian Society of Ophthalmology 

© 2017  

Epidemiology  

The UGH Syndrome is a triad that 
commonly occurs in adults, nonetheless it was 
reported a case of postoperative uveitis-
glaucoma-hyphaema syndrome following 
pediatric cataract surgery [3]. 

Speaking at the ASCRS 2016, Dr. 
Albert Cheung stated that UGH is a rare, but 
potentially devastating complication. Dr. 
Cheung’s 10-years (2005-2015) retrospective 
chart review is the result of 249 patients who 
had been referred for evaluation for IOL 
reposition or exchange, 53 of them (56 eyes) 
having UGH at presentation [4]. 

Although it was mainly described with rigid 
anterior chamber lenses, the UGH syndrome has 
also been described with posterior-chamber and 
iris-supported lenses. In a retrospective review 
from Gainesville, University of Florida, 97 
patients who had some form of UGH were 
studied and 54% had an ACIOL, while 34% had 
an iris-fixed lens. UGH syndrome can occur in 
cases with PCIOLs, however, it is much less likely 
due to the added stability provided by the lens 
capsule [5]. 

 The same result was found in Hong Kong 
Eye Hospital’s medical records of the patients 
who underwent IOL explantation during January 
2008 and March 2013. The reasons for lens 
removal from a total of 98 explanted IOLs 
included in the study were due to lens 
malposition (71.4%), isolated uveitis-glaucoma-
hyphaema (UGH) syndrome (9.1%), refractive 
surprise (6.1%), and pseudophakic bullous 
keratopathy (4.1%), “In-the-bag” IOL 
malposition associated with intraocular 
complications during cataract extraction 
(28.9%) and high myopia (22.2%). Sulcus-

fixated 3-piece lenses had the UGH Syndrome as 
a complication in 7.1% of the cases, whereas 
Sulcus implantation of a single-piece acrylic 
(SPA) was involved in all cases [6]. 

Pathophysiology 

As the overall pathogenesis of the UGH 
syndrome remained unclear for a long period of 
time, some hypotheses were made. These 
theories were based on the activation of the 
innate immunity: cytokine and eicosanoides 
synthesis, triggered by a mechanical excoriation 
of the angle or iris, by the haptics or optics, 
plasma-derived enzyme (especially complement 
or fibrin) activated by the surface of the IOLs 
(especially PMMA), adherence of bacteria and 
leukocytes to the IOL surface, toxicity caused by 
contaminants on the IOL surface during 
manufacturing implantation were suggested [5]. 

Ultrasonic biomicroscopy has enabled a 
better understanding of the mechanism of this 
disorder. In a review of 20 suspected cases, 
ultrasonic biomicroscopy showed the haptic in 
contact with the iris in 75% of the cases, 
extending to the ciliary body in 35% and to the 
pars plana in 10% of the cases [7]. The lenses 
have surface imperfections that may render 
them more capable of traumatizing the tissue 
and cause symptoms. Vaulting, decentration, and 
excessive movement of the lens may cause the 
breakdown of the blood-aqueous barrier. 
Intermittent contact with the fragile vascular 
uveal tissue may then lead to chafing, erosion, 
and pigment dispersion; consequently, with 
signs of anterior uveitis and recurrent episodes 
of hyphaema, and raised intraocular pressure. 
Elevated intraocular pressure is a result of 
persistent inflammation, pigment dispersion and 
deposition, or secondary to macrophages 
containing degraded red blood cells blocking the 
trabecular meshwork. Further, the patient may 
develop glaucomatous atrophy and visual field 
loss. 
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Previous studies suggested that the low-
grade chronic inflammation was the effect of a 
foreign-body reaction to the lens material or to a 
toxic compound on the lens surface. Lately it has 
been proved that cause is the avirulent 
organisms that are sequestrated within the lens 
haptic. Performing the scanning electron 
microscopy of cellular findings on explanted 
IOLs in patients with UGH, revealed coccoid-like 
structures on the haptic surface. Moreover, 
transmission electron microscopy made the 
spherical structures turn into melanosomes, 
possibly derived from the damaged pigment 
epithelial cells or stromal melanocyte in 
consequence of recurrent contact of the haptic 
against the anterior or posterior part of the iris 
[8]. 
 

 

 
 
 
 
 
 
 

The fundamental step in the pathogenesis 
of the UGH syndrome appears to arise from 
repetitive mechanical iris trauma by a 
malpositioned or subluxed IOL.  

Cheng et al., Jacobs et al., and Miller and 
Doane determined the movements of IOLs by 
using high-speed-imaging, for short-distance eye 
movements. Previously, position-determining 
investigations of IOLs in various positions or 
during accommodation were made, but not 
during fast eye movements. 

A Pilot Study was conducted in the Centre 
for Ophthalmology, University Eye Hospital, 
Eberhard Karls University of Tübingen, Germany 
to measure this condition in a more realistic 
manner, and aimed to evaluate the kinetic 
influences, in fast direction changes and at 
lateral end points, with a digital high-speed 
camera along with digital morphometric 
software for dynamic measurements of phakic 
intraocular lens movements. The selected “peak 
lens deviation” images that were analyzed in the 
study revealed a low-lying lens position relative 
to the pupil center in nine of ten eyes. Possible 
explanations for this result were described as 
implantation position, looseness of the iris or 
fixation points, shifting haptic phenomenon, and 
gravity forces “pulling” the lenses. Other studies 
also showed decentrations of the ICIOL models. 
Menezo et al. asserted decentrations of up to 1 
mm, and, at the same time, Pérez-Santonja et al. 
decentrations were greater than 0.5 mm in 14 
(43%) of 32 eyes [9]. 
 
 
 

Fig. 1 Scanning electron micrograph showing 
material attached to the tip of a haptic lens. R. H. 
Y. ASARIA J. F. SALMON Oxford 
 

Fig. 2 Details of the surface of the material 
attached to the haptic tip showing densely packed 
coccoid-like structures. R. H. Y. ASARIA , J. F. 
SALMON, Oxford - Electron microscopy findings 
on an intraocular lens in the uveitis, glaucoma, 
hyphaema syndrome 
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UGH is most commonly caused by anterior 
chamber intraocular lenses, but can occur from 
any type of pseudophakic lens. Angle supported 
anterior chamber implants have been in use 
since the 1950’s for the correction of aphakia. 
75% of the patients with this type of implant 
manifested symptoms that can relate to the UGH 
syndrome. The lens direct contact with the 
iridocorneal angle structures produces 
continuous mechanical damage and pigment 
dispersion. The liberated pigment occludes the 
trabecular meshwork and rise IOP. Since ACIOL 
were promoted for their cosmetic use, there 
have been a growing number of cases with UGH 
[10]. 

The frequency of UGH syndrome as a 
complication of posterior chamber lens 
implantation is very low. Although Percival 
reported a case with an implantation of a 
Rayner-Pearce tripod lens, Van Liefferinge 
described two cases with the implantation of an 
Anis-type lens. In most of these cases, the 
implanted lenses were modern single-piece or 3-

piece lenses. In these cases, the unstable sulcus 
fixation caused mechanical irritation and trauma 
to the surrounding tissues and vessels. Although 
electron microscopy did not show any 
deterioration of the haptic material, the 
decreased size of the lens might have caused the 
rotation. Cases of UGH Syndrome were described 
even with an adequate positioning in the bag for 
a single block IOL with square edged haptics in 
specific situations, such as zonular latitude and 
plateau iris [11]. 

Presentation 

UGH is a complication that can occur after 
post-op cataract surgery. These patients have 
uncomplicated cataract implants and return for 
episodes of blurry vision weeks to months after 
surgery. This may be accompanied by pain, 
photophobia, erythropsia, red eyes, anterior 
uveitis along with raised intraocular pressure. 
There is never a complete loss of light 
perception. Regarding the slit lamp examination, 

Fig. 3 Images of different positions with overlays of the pupil shape and lens positions.  Leitritz, Ziemssen-
Tübingen, Germany, Using a slit lamp-mounted digital high-speed camera for the dynamic observation of 
phakic lenses during eye movements: a pilot 
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the presence of microscopic hyphaema can 
conduct the diagnose. Occasionally, the 
intraocular bleed is sufficient to produce a 
macroscopic hyphaema, which is visible without 
a slit-lamp. Neovascularization of the iris or 
corneal edema (apposition of the prolapsed 
intraocular lens over the corneal endothelium) 
can also be included as other features. 
Gonioscopy can be valuable because it may 
disclose blood in the trabecular meshwork 
between attacks [12]. 

A careful history and examination, as well as 
appropriate investigations can confirm the 
diagnostic. 

Variations of UGH syndrome include UGH Plus 
and IPUGH (Incomplete Posterior UGH). IPUGH is 
defined as bleeding into the posterior chamber 
with/ without glaucoma and no uveitis. UGH Plus is 
defined as a UGH syndrome plus a vitreous 
hemorrhage and occurs more frequently with 
anterior chamber lenses with iris support, and it is 
also described with posterior chamber lenses 
positioned in the sulcus or in the capsular bag. The 
loss of anterior hyaloids integrity (spontaneous, 
degenerative or after surgery) enables 
communication between the aqueous humor and 
the vitreous, allowing the passage of blood and 
giving rise to the possibility of simultaneous 
bleeding in both chambers. The coexistence of VH 
should not delay the diagnose [13]. 

 
 
 
 
 
 
 
 
 
Investigations 

OCT-SD and/ or BMC-US supports the 
diagnose by showing the IOL position and its 
relationship with the surrounding ocular structures. 
Ultrasound biomicroscopy (UBM) is often used in 
the diagnosis of UGH syndrome to visualize the 
malpositioned IOLs, to confirm the haptics position 
and their contact with the uveal tissue. In addition, 
ocular coherence tomography (OCT) can aid in the 
guidance of diagnosing CME [13]. 

 
Differential Diagnosis 
Trauma 
Vascular abnormalities 
Rubeosis iridis 
Ocular ischemic syndrome 
Diabetes mellitus 
Retinal artery occlusion 
Retinal vein occlusion 
Swan Syndrome (NV wound) 
Juvenile Xanthogranuloma 
Iris Varices 

Vascular tufts 
Hereditary hemorrhagic 
telangiectasia 
Inflammation (Iritis) 
Fuchs heterochromic 
iridocyclitis 
Herpes simplex 
Herpes zoster  
Iatrogenic Causes 
Intraocular surgery 
Laser trabeculoplasty 

Iridotomy  
Neoplasm  
Retinoblastoma 
Melanoma 
Iris hemangiomas 
Systemic Disorders 
Sickle cell trait or disease 
Coagulation disorders 
Anticoagulation medications 

 
Complications 
 
Pseudophakic bullous keratopathy (PBK) 
Corneal straining 
Chronic inflammation 
Vitreous hemorrhage 
Glaucomatous nerve damage 
Cystoid macular edema 
 

Treatment  

In patients with UGH syndrome, topical and 
systemic medication (Corticosteroids along with 
IOP lowering medication) reduce the intraocular 
pressure, control the anterior inflammation and 
bring symptomatic relief in the short term [14]. 
Parasympathomimetics should be avoided 
because of its miotic effect and increase in the 

Fig. 4 Uveitis-Glaucoma-Hyphaema Syndrome, 
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mechanical chaffing to the iris. The management 
of patients with hyphaema should be limited 
activity, head elevation, and cycloplegics for 
ciliary spasm [15]. 

 IOL exchange should be performed if the 
vision is reduced, or raised intraocular pressure 
and inflammation cannot be controlled or 
progressive glaucomatous atrophy is 
demonstrated. 

Out of 259 surveys, the IOL Explantation 
indications given at ASCRS & ESCRS 2000 were 
the following: ACIOL & Iris fixated lenses (PBK 
with corneal decompensation, UGH syndrome 
with CME), Older PCIOL & PMMA PCIOL 
(Decentration, Corneal edema and 
inflammation), Foldable 3pc monofocal silicone 
PCIOL (40% incorrect lens power 32% 
decentration, 9% damaged IOL during insertion), 
Foldable 3 on acrylic PCIOL (39% incorrect lens 
power, 24% optical aberration, 15% 
decentration), Foldable plate-haptic silicone 
PCIOL (> 50% decentration, 22% incorrect lens 
power, 18% damaged IOL during insertion), 
Foldable 3 on multifocal silicone PCIOL (89% 
optical aberration, 11% others). Besides the IOL 
Explantation exchange, topical and systemic 
medication, and cyclophotocoagulation, new 
treatment options can be the placement of a 
Capsular Tension Ring to redistribute zonular 
tension and Anti–vascular endothelial growth 
factor (anti-VEGF) Therapy. Intravitreal and 
intracameral bevacizumab have demonstrated to 
induce the regression of iris neovascularization 
and the inflammation in uveitic macular edema. 
An increase in acute and sustained intraocular 
pressure can be a potential complication of this 
therapy. To avoid an immediate increase in the 
intraocular pressure, an anterior chamber 
paracentesis can be performed along with the 
intracameral injections. Corneal endothelium has 
demonstrated a good tolerance to bevacizumab 
for doses of up to 2.5 mg, but repeated 
intracameral injections may cause endothelial 
cell loss. In defiance of the potential side effect, 
serial intracameral bevacizumab could offer a 
temporizing or long-term option to high-risk IOL 
manipulation cases [16]. 

 

Conclusions 

In the 1950s, rigid ACIOLs were used in 
cataract extractions, Bullous keratopathy, 
inflammation, and cystoid macular edema were 
very common complications. Today, PMMA, 
acrylate, and silicone lenses are often used and 
many choices exist for implantable lenses, from 
toric lenses to multifocal and accommodating 
IOLs. 

In conclusion, it is important to know the 
severe effects, signs, and management course for 
UGH syndrome. UGH syndrome is a severe 
complication of cataract extraction and a cause 
for blurry vision weeks to months after surgery. 
The hyphaema may obscure the doctor’s view of 
the anterior chamber, posterior chamber, and 
IOL, a B-scan ultrasound being  useful. Lately, the 
explantation of the IOL has been  necessary. 

Prior to the operation, all the factors that 
could affect the difficulty of the surgery should 
be noticed: zonular laxity, small pupil, 
medications (anticoagulants), patient’s ability to 
lay flat, co-existing conditions. These 
characteristics could become risk factors that 
cause the decreased vision post-op. 

There are advantages and disadvantages in 
selecting the lens design. Single piece acrylic 
lenses allow the use of smaller incisions while 
large haptics lens do not provide the best fit in 
the sulcus. The 3-piece lens design will fit well in 
the sulcus but they require a large incision. 
Overall, it is important to recognize the pros/ 
cons of the lens designs and adapt that to the 
patient [17]. 
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Abstract 
Objectives: To compare the safety and intraoperative difficulties of two capsulorhexis 
techniques for white intumescent cataract: Femtolaser-assisted capsulorhexis and 
manual capsulorhexis performed in 2-3 stages, with the Utrata forceps. 
Materials and methods: A prospective comparative study that included 28 eyes divided 
into 2 equal groups in which capsulorhexis was performed by using the 2 methods. In 
the first group, the capsulorhexis was executed by using LenSx Femtolaser. In the second 
group, an Utrata forceps was used to perform a manual 2-3 steps capsulorhexis as 
follows: a small 2-3 mm capsulorhexis was performed after the staining of the anterior 
capsule with Trypan Blue along with a good pressurization with viscoelastic substance. 
The liquefied cortex was aspirated, followed by the enlargement of the capsulorhexis. In 
some cases, the enlargement was made after IOL implantation.  
Results: In the Femtolaser group, the capsule was completely detached in 13 cases and 
only in one case, the capsule had a few bridges which detached easily, without 
endangering the capsulorhexis integrity. Its size was 4,9 mm in all cases. In the group in 
which capsulorhexis was performed with the Utrata forceps in 2-3 stages, this was 
complete, circular and relatively well centered in all cases, but the size varied between 
4,5 and 5,5 mm. 
Conclusions: Femtosecond laser-assisted capsulorhexis was round, well centered and of 
a desired size of 4,9 mm. The manual capsulorhexis with the Utrata forceps depends on 
the surgeon’s skill and experience and requires a good local anesthesia, the coloring of 
the anterior capsule with Tripan Blue, using a large quantity of cohesive viscoelastic 
substances and sometimes using micro incision forceps for helpful maneuvers. The size 
and centering of the capsulorhexis are not always identical with the intended ones. 
Keywords: capsulorhexis, Utrata forceps, Femtosecond laser, white intumescent 
cataract 

 
 
Introduction 

Cataract surgery is one of the safest and 
most efficient surgical interventions, but it is 
extremely dependent on the surgeon’s 

experience, especially in challenging cases as 
intumescent cataract, subluxated lens cataract, 
hypermature cataract, cataract in the myopic or 
vitrectomized eye, etc. 
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Capsulorhexis is considered the most 
important step in cataract surgery and offers the 
lens bag more resistance during hydrodissection, 
phacoemulsification, and cortex aspiration, 
reducing the risk of capsular tears and 
improving the postoperative stability of the IOL. 
Capsulorhexis was first described in 1987 by 
Gimbel and Neuhann, as a circular, centered, 
curvilinear opening in the anterior capsule. 
These aspects help in maintaining a good 
positioning of the IOL in the capsular bag while 
decreasing the incidence of radial tears at the 
same time [1]. 

In a study by Gavris et al. in 2003, on 70 
eyes with intumescent cataract, capsulorhexis 
skidding frequency was 11.43%, and in one case, 
1.43% respectively, the posterior capsule 
rupture occurred [2]. 

These unfavorable results determined us to 
improve our method, by performing a 2-3 stages 
capsulorhexis as described by Gimbel et al. [3], 
or by implementing a new technological solution 
like Femtolaser-capsulotomy. Once Lasers were 
introduced in cataract surgery, a well-controlled 
and reproducible capsulorhexis was obtained, by 
laser-tissue interaction called photodisruption. 
In 2008, Zoltan Nagy performed the first laser 
capsulotomy during the first femtosecond laser-
assisted cataract surgery [4]. 

Objectives of the study 

The objectives were to compare the safety 
and intraoperative difficulties of two 
capsulorhexis techniques for white intumescent 
cataract: the capsulorhexis performed with the 
LensEx femtosecond laser and the capsulorhexis 
performed in 2-3 stages with Utrata forceps. 

Materials and method 

This is a prospective and comparative 
clinical study, which included a total of 28 
patients (28 eyes) with white intumescent 
cataract. 

The patients were operated on by the same 
surgeon at Optisan Laser Clinic, Cluj-Napoca, 
between July and December 2016. Patients were 
divided into 2 equal groups. 

The first group was made up of 6 women 
and 8 men, aged between 20 and 73 years old, 

with an average age of 56,64 years and the 
second group was made up of 5 men and 9 
women, aged between 57 and 78 years old, with 
an average age of 68,14 years. 

A 4,9 mm Femtolaser capsulotomy was 
performed in the first group by using the LenSx 
laser, and in the second group, a 2-3 steps 
manual capsulorhexis was performed by using 
the Utrata forceps. 

Surgery was performed under local 
anesthesia (Oxibuprocaine 0,4%) and pupil 
dilation was obtained with Tropicamide 1% and 
Neosynephrine 10%, one drop every 15 minutes, 
60-90 minutes preoperatively. 

For the first group, the first step was the 
Laser procedure and included: 

Surgical steps programming (4,9 mm 
capsulorhexis and 2,2 mm incision) (Fig. 1). 

 

 
 
 
 
 

- Performing the docking (Fig. 2). 
 

 
 
 
 

- Centering the treatment plan and 
starting the Laser (Fig. 3). 

Fig. 1 Surgical steps programming 
 

Fig. 2 Performing the docking 
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The docking is the most important step in 
Femtolaser assisted cataract surgery and it 
determines the safety and accuracy of the 
entire procedure. Once it is properly done and 
the position of the eye is checked on the 
screen, suction is applied by simply pressing a 
button. 

In the second group, the capsulorhexis 
was performed in 2-3 stages by using the 
Utrata forceps, after the staining of the 
anterior capsule with Tripan Blue under an air 
bubble. Thus, after a good anterior capsule 
pressurization with viscoelastic substance, a 2-
3 m small, centered, round capsulorhexis was 
performed (Fig. 4) and the liquefied cortex 
was aspirated, obtaining the decompression of 
the capsular bag. In some cases, the 
capsulorhexis widening was performed as the 
next step (Fig. 5) and in other cases, the 
widening was made after IOL implantation. 
 

 
 
 
 

 
 
 
 
 

In the next stage, the same surgeon 
performed the phacoemulsification of the 
nucleus in both groups, by using the Centurion 
vision system, in the same operating room. 

Pre- and postoperative patient evaluation 
was complex and included the determination of 
the visual acuity, measurement of the IOP, slit-
lamp examination of the anterior segment, B-
scan, ultrasound biometry, and endothelial cell 
counting. All the cases were evaluated the 
second day, at 1 week and at 6 months 
postoperatively. 

No intra- or postoperative complications 
occurred. Postoperative topical therapy included 
topical antibiotics and steroidal anti-
inflammatory drops for 6 weeks. 

Results 

Preoperatively, there were no differences 
in the number of cases and disease staging in 
these 2 groups. Only the mean age was smaller in 
the group in which Femtosecond-capsulorhexis 
was performed (56,64 vs. 68,14). 

Obtaining a curvilinear, continuous, intact 
capsulorhexis at the end of the surgery was 
considered a surgical success. 

Out of 28 operated eyes, a Femtosecond 
capsulorhexis was performed on 14 eyes, and a 
2-3 stages Utrata forceps capsulorhexis was 
performed on the other 14. 

In the group in which the capsulorhexis 
was performed with the LenSx Laser, the capsule 
was completely detached in 13 cases (92,86%) 

Fig. 3 Centering the treatment plan and starting 
the Laser 

Fig. 4 Creation a 2-3 m small, centered, round 
capsulorhexis 
 

Fig. 5 Widening of the capsulorhexis 
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(free-floating capsulotomy) and only in one case 
(7,14%), the capsule had a few bridges which 
detached easily, without endangering the 
capsulorhexis integrity. Its size was 4,9 mm in all 
cases (Fig. 6). 

 

 
 
 
 
 

In the group in which capsulorhexis was 
performed with the Utrata forceps in 2-3 stages, 
this was complete, circular and relatively well 
centered in all cases, but the size varied between 
4,5 and 5,5 mm. Several maneuvers for capsular 
bag decompression were made to insure the 
optimal size of the rhexis, and a lot of cohesive 
viscoelastic substance was used. 

Discussions 

Peer-review studies have already 
demonstrated that the Femtolaser capsulotomy 
is better centered and more precise compared to 
manual capsulorhexis. A 360-degree overlapping 
capsular edge was thought to be an important 
feature for standardizing refractive results, 
preventing the optic decentration, shifts toward 
myopia or hyperopia, tilt or capsular 
opacification due to symmetric contractile forces 
of the capsular bag [5]. 

While performing the 1-stage capsulorhexis 
in white intumescent cataracts, the surgeon 
perceives the high intracapsular pressure and 
the leakage of the liquefied cortex, which can 
lead to discontinuities or tearing of the anterior 
or posterior capsule and difficulties in centering 
the capsulorhexis. 

Newton Kara-Junior et al. compared the 
results of the 1-stage versus the 2-stage 
capsulorhexis in intumescent white cataracts 
and found anterior capsule tears in 23,07% of 
the cases in which the 1-stage capsulorhexis was 
performed (11 cases) and no ruptures of the 
anterior capsule were evidenced in which 
capsulorhexis was done in 2 stages (13 cases) 
[6]. 

In 1991, Gimbel analyzed 2967 cataract 
cases, out of which 34 were intumescent white 
cataracts and performed a 2-stages 
capsulorhexis in these cases. He found that in 4 
out of the 34 cases, the anterior capsule tore [7]. 

The very good results we obtained by 
performing Femtosecond laser-capsulorhexis, as 
well as by a 2-3 stages capsulorhexis are owed to 
the surgeon’s experience and her concern in 
perfecting the capsulorhexis technique in 
intumescent white cataract, using the proper 
microsurgery instruments, and implementing 
new technological solutions [8]. 

Conclusions 

The achieved results confirmed the safety 
and efficacy of both techniques in performing the 
capsulorhexis in intumescent white cataracts. 

The manual capsulorhexis with the Utrata 
forceps depends on the surgeon’s skill and 
experience and requires good local anesthesia, 
coloring of the anterior capsule with Trypan 
Blue, using a large quantity of cohesive 
viscoelastic substances, and sometimes using 
micro incision forceps for helpful maneuvers. 
Nevertheless, the size and centering of the 
capsulorhexis are not always identical with the 
intended ones. 

Femtosecond laser-assisted capsulorhexis 
was round, well centered and of the desired size, 
4,9 mm respectively. 

The perfection of the Femtosecond laser-
assisted capsulorhexis, along with the surgeon’s 
increased comfort, make this type of 
capsulorhexis a superior option or the technique 
of choice in intumescent white cataract cases, in 
which the risk of capsulorhexis skidding is 
greater than in other types of cataract. 

Fig. 6 Capsule with a size of 4,9 mm 
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Abstract  
Purpose: To evaluate the safety, efficacy, predictability and stability for a cohort of 
myopic eyes treated by Femtosecond-LASIK procedure. 
Methods: 60 eyes (36 patients) with different degrees of myopia that underwent 
refractive surgery by using the Femtosecond-LASIK technique were prospectively 
evaluated for 12 months. The mean preoperative spherical equivalent value was –3.827 
± 1.410 diopters (D) (range: –8.125 to –1.375 D). VisuMax femtosecond laser was used 
for cutting the corneal flap and then the Mel80 excimer laser for the stromal ablation. 
Results: Mean age was 30.80 ± 5.745 years (range: 21 to 46 years) with 75% female 
patients. Postoperative spherical equivalent at 12 months was within ±0.25 D of 
emmetropia in 90% of the eyes and within ±0.50 D of emmetropia in 100% of the eyes. 
All the eyes achieved an uncorrected distance visual acuity (UDVA) of 1.0 (decimal scale). 
No eye lost lines of preoperative corrected distance visual acuity (CDVA). No major 
intraoperative or postoperative complications were encountered. 
Conclusions: Femtosecond-LASIK seems to be a suitable option for the correction of 
mild, moderate, and high myopia, as the procedure showed to be safe, effective, and 
predictable for the treatment of myopic refractive errors. 
Keywords: Femtosecond-LASIK, FemtoLASIK, Refractive Surgery, Myopia 

 
 
Introduction 

Femtosecond Laser-Assisted In Situ 
Keratomileusis (FemtoLASIK) is a modern 
method for the correction of refractive errors, 
being introduced in our country for the first time 
in September 2011. The procedure requires two 
lasers, a femtosecond laser (wavelength in 
infrared light at 1043 nm [1]) for flap creation 
and an excimer laser (wavelength in ultraviolet 
light at 193 nm [2]) for refractive ablation.  

The purpose of our study was to evaluate 
the safety, efficacy, predictability, and stability 
for a cohort of myopic eyes treated by 
FemtoLASIK procedure. 

Patients and Methods 

66 eyes (40 patients) were treated for mild, 
moderate, and high myopia by FemtoLASIK 
technique. All the surgeries were performed 
between September 1, 2011 and October 31, 
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2015. After being informed about the benefits 
and risks of the procedure, all the patients signed 
an informed consent. 

Inclusion criteria for surgery were the 
patients’ wish of not wearing glasses for 
nearsightedness, age of 20 years or over, good 
general health, stable refraction for at least two 
years before surgery, no previous ocular trauma 
or ocular surgery, no ocular diseases. Exclusion 
criteria for surgery were estimated residual 
thickness of the stromal bed of less than 300 µm 
after the treatment, evidence, or suspect of 
keratoconus, severe dry eye syndrome, 
pregnancy, lactation, general diseases, and poor 
compliance. When the fundus examination 
revealed at-risk peripheral lesions, FemtoLASIK 
surgery was delayed until photocoagulation 
treatment was performed.  

Patients had to discontinue contact lens 
wearing for two weeks prior to all the corneal 
investigations and then again, for two weeks 
before the surgery. 

The preoperative ocular examination 
included uncorrected (UDVA) and corrected 
distance visual acuity (CDVA), manifest and 
cycloplegic refraction, keratometry, anterior 
segment slit-lamp biomicroscopy and mydriatic 
fundoscopy, noncontact tonometry, corneal 
pachymetry, corneal topography and white-to-
white (WTW) corneal diameter.  

The surgical attempted result was 
emmetropia in all cases. The Femtosecond laser 
(VisuMax, Carl Zeiss Meditec, Germany) 
treatment was done first. The corneal flap 
thickness varied between 100 to 120 µm and the 
hinge was located superiorly. After the flap 
dissection, an excimer laser (MEL 80, Carl Zeiss 
Meditec, Germany) treatment was performed. 
The mean ablation depth was 57.27 ± 23.032 µm 
(range: 21 to 130 µm). After laser ablation, a 
plano soft contact lens was applied. 

The flap position was checked at the slit-
lamp 30 minutes after the surgery in all patients. 

The first appointment was in the first day 
postoperative when the bandage contact lens 
was removed. Next follow-up visits were at one 
month, three months, six months, and one year. 
UDVA and CDVA, manifest refraction and 

noncontact tonometry were measured and slit-
lamp examination was performed at each visit. 
Topographies were performed at one month, six 
months, and one year. 

Twelve patients who underwent 
FemtoLASIK for mild, moderate, and high 
myopia in one eye were also treated in the fellow 
eye but for compound myopic astigmatism. 

Patient data were stored into an Excel 
database (version 14.0, Microsoft Corp.). 
Statistical analysis was performed by using SPSS 
statistical software (version 20, IBM SPSS 
Statistics, IBM Corp.). 

After testing the normality of continuous 
variables distributions with the Shapiro-Wilk 
test, statistical analysis evaluated the 
postoperative outcomes based on the Paired-
Samples T-Test or the Wilcoxon Signed-Rank 
Test. 

The statistically significance level was fixed 
at P-value ≤ 0.05. 

Results 

As three patients who were treated in both 
eyes were lost to follow-up after the first month 
postoperative visit, our study included 60 eyes 
(31 right eyes and 29 left eyes) from 36 patients 
(27 females and 9 males). The mean age of 
included patients was 30.80 ± 5.745 years 
(range: 21 to 46 years).  

Visual acuity 
Preoperative CDVA was 1.0 (decimal scale) 

in all eyes. 
At the one year postoperative visit, the 

UDVA of 1.0 (decimal scale), equivalent to the 
preoperative CDVA, was obtained in all eyes. The 
efficacy index [3,4] (postoperative UDVA/ 
preoperative CDVA) was 1. The safety index 
[3,4] (postoperative CDVA/ preoperative CDVA) 
was also 1. No eye lost lines of preoperative 
CDVA. 

Refraction 
The preoperative manifest and cycloplegic 

refraction data are presented in Table 1.  
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Table 1. Preoperative manifest and cycloplegic 
refraction data of the 60 myopic eyes before 
FemtoLASIK surgery 

Manifest sphere (D) –3.629 ± 1.397 (range:  
–7.75 to –1.00) 

Manifest cylinder (D) –0.395 ± 0.212 (range:  
–1.00 to 0) 

Manifest spherical 
equivalent (D) 

–3.827 ± 1.410 (range:  
–8.125 to –1.375) 

Cycloplegic sphere (D) –3.254 ± 1.448 (range:  
–7.50 to –1.00) 

Cycloplegic cylinder (D) –0.362 ± 0.192 (range:  
–0.75 to 0) 

Cycloplegic spherical 
equivalent (D) 

–3.435 ± 1.452 (range:  
–7.875 to –1.125) 

 *D=diopters; 
 
As the cylinder value was low and the 

spectacle corrections for CDVA and laser 
treatment were performed only with spherical 
diopters, our statistical analysis was focused on 
the manifest spherical equivalent. 

Comparing the preoperative manifest and 
the cycloplegic mean spherical equivalent 
refraction data, we concluded that there was a 
statistically significant difference from –3.827 ± 
1.410 D to –3.435 ± 1.452 D (P<0.0005) 
according to the paired samples t-test, the 
hyperopic shift being 0.391 ± 0.468 D. In order to 
determine the relationship between the 
preoperative manifest and the cycloplegic mean 
spherical equivalent refraction, we performed a 
Pearson product-moment correlation and we 
found a positive correlation which was 
statistically significant (r=0.947, P<0.0005). The 

refractive data for laser ablation were set 
according to the manifest refraction, cycloplegic 
refraction, and spectacle correction for CDVA. 

The refractive outcomes data reported 
below are in accordance with the Standard 
Reporting in Refractive Surgery [3,4].  

Fig. 1 shows the evolution of manifest 
refraction (spherical equivalent) after the 
surgery and its stability in time.  

 

 
 
 
 
 
 

 
The mean preoperative manifest spherical 

equivalent significantly decreased in the first 
postoperative day. Comparing refractive 
parameters as pairs of successive postoperative 
visits, we found no statistically significant 
difference until the 1-year follow-up, meaning 
that the spherical equivalent refraction remained 
stable (Table 2). 

 
Table 2. Mean values ± SD of the manifest spherical equivalent (shown in diopters) preoperatively, and at one 
and 12 months after FemtoLASIK surgery, for the 60 myopic eyes of our study. P-values represent the statistical 
significance of the difference between two consecutive visits. 

Manifest Spherical Equivalent Diopters (mean±SD) P-valuea  
Preoperative 
Postoperative 1 day 
Postoperative 1 month 
Postoperative 12 months 

–3.827 ± 1.410 
+0.079 ± 0.486 
–0.008 ± 0.394 
–0.064 ± 0.186 

 
<0.0005b 
0.247b 
0.236c 

aStatistical significance of the difference when compared to the previous visit 
bWilcoxon Signed Rank Test 
 cPaired Samples T-Test 

 
In order to analyze the predictability of the 

refractive results, we considered the attempted 
spherical equivalent refraction and the achieved 
spherical equivalent refraction. The Sperman’s 
correlation coefficient showed a strong 

correlation (r=0.971, P<0.0005). Fig. 2 shows 
the linear correlation, based on the following 
formula: achieved spherical equivalent 
refraction = 0.1214 + 1.0158 * attempted 
spherical equivalent refraction (r2=0.943). 

Fig. 1 Stability – Mean change in manifest 
spherical equivalent during one year after 
FemtoLASIK surgery for the 60 myopic eyes of our 
study 
 



Romanian Journal of Ophthalmology 2017; 61(1): 23-31 
 

 
26 Romanian Society of Ophthalmology 

© 2017  

 
 
 
 
 
 
 

The accuracy of postoperative 1-year 
spherical equivalent refractions compared to the 
intended preoperative spherical equivalent 
refractions is shown in Fig. 3. Postoperative 
spherical equivalent values 12 months after 
surgery were within ±0.25 D and ±0.5 D of 
emmetropia in 90% and 100% of the eyes, 
respectively.  
 

 
 
 
 
 
 
 

Corneal Thickness 
The preoperative corneal thickness was 

547 ± 25.295 µm (range: 499–619 µm). It 

significantly decreased to 488.90 ± 28.208 µm 
(range: 415–554 µm) at one month 
postoperatively (P<0.0005, paired samples t-
test) and afterwards did not significantly change 
at 12 months postoperatively (P=0.451, paired 
samples t-test). 

 
Complications 
Neither intraoperative events nor major 

postoperative complications such as flap 
dislocation, epithelial ingrowth, diffuse lamellar 
keratitis or flap melting, were encountered. After 
12 months of follow-up, none of the eyes 
developed keratectasia.  

The aim of our study was to report the 
refractive outcomes after laser surgery; 
therefore, the adverse events as haze, night 
visual disturbances, reduced corneal sensitivity, 
reduced contrast sensitivity, or dry eye 
syndrome were not analyzed. 

Clinical Case 

We presented the case of a 27-year-old 
female (V.I.C.), with a CDVA of 1.0 (-5.75 Dsf) in 
both eyes. Cycloplegic refraction for the right eye 
was -5.75 Dsf ^ -0.50 Dcyl x 174o and for the left 
eye it was -5.75 Dsf ^ -0.50 Dcyl x 10o. 
Keratometry for the right eye was: K flat 44.21 D 
x 176o and K steep 45.03 x  86o and for the left 
eye it was: K flat 44.50 D x 2o and K steep 44.90 x  
92o. Pachymetry for the right eye was 552 µm 
and for the left eye, it was 547 µm. We have 
chosen a flap thickness of 110 µm for both eyes 
and an optical zone for excimer ablation of 6.5 
for both eyes. The estimated residual stromal 
bed was 348 µm for the right eye and 343 µm for 
the left eye. We further presented the 
preoperative corneal thickness and tangential 
anterior maps for the right eye (Fig. 4) and for 
the left eye (Fig. 5). 
 
 
 
 

Fig. 2 Predictability – Attempted versus achieved 
graph at 12 months after the FemtoLASIK surgery, 
for the 60 myopic eyes of our study 
 

Fig. 3 Accuracy – Spherical Equivalent Refraction 
to the Intended Target (D) at 12 months after the 
FemtoLASIK surgery, for the 60 myopic eyes of 
our study 
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Table 3 (for the right eye) and Table 4 (for 
the left eye) present the postoperative results, 
for all postoperative visits: visual acuities, 

manifest refraction, keratometry and 
pachymetry (when measured). 

 
Table 3. Postoperative data for the right eye of the patient V.I.C. 

Postoperative 
visits 

Uncorrected 
visual acuity  

Manifest refraction K flat K steep Pachymetry 

1 day  1.0 +0.25^-1.00 x 164o 40.00 x 170o 40.75 x 80o - 
1 month 1.0 +0.25^-0.75 x 166o 40.25 x 170o 41.00 x 80o 477 µm 
3 months 1.0 +0.25^-0.50 x 171o 40.25 x 173o 40.75 x 83o - 
6 months 1.0 +0.25^-0.75 x 165o 40.25 x 167o 41.00 x 77o 478 µm 
12 months 1.0 +0.25^-0.50 x 170o 40.25 x 170o 41.00 x 80o 474 µm 

Fig. 4 Preoperative corneal thickness map (left) and tangential anterior map (right) for the right eye of the 
patient V.I.C. 
 

Fig. 5 Preoperative corneal thickness map (left) and tangential anterior map (right) for the left eye of the 
patient V.I.C. 
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Table 4. Postoperative data for the left eye of the patient V.I.C. 
Postoperative 

visits 
Uncorrected 
visual acuity 

Manifest refraction K flat K steep Pachymetry 

1 day  1.0 +0.75^-0.25 x 1o 39.50 x 4o 40.00 x 94o - 
1 month 1.0 +0.75^-0.75 x 7o 39.50 x 5o 40.75 x 95o 455 µm 
3 months 1.0 +0.25^-0.50 x 0o 40.00 x 5o 40.75 x 95o - 
6 months 1.0 +0.00^-0.25 x 5o 40.25 x 8o 40.75 x 98o 460 µm 
12 months 1.0 +0.25^-0.50 x 7o 40.00 x 6o 40.75 x 96o 457 µm 

 
Postoperative corneal thickness and 

tangential anterior maps for the right eye (Fig. 
6) and for the left eye (Fig. 7) showed a good 
ablation profile. Twelve months after laser 

surgery, there was no sign of corneal ectasia in 
both eyes, neither on the anterior elevation map 
nor on the posterior elevation map (Fig. 8,9).  

 

 
 
 
 
 
 

 
 
 
 

Fig. 6 Twelve months postoperative corneal thickness map (left) and tangential anterior map (right) for the 
right eye of the patient V.I.C. 
 

Fig. 7 Twelve months postoperative corneal thickness map (left) and tangential anterior map (right) for the 
left eye of the patient V.I.C. 
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The differential anterior elevation map 
between the postoperative visit at 1 month and 
the postoperative visit at 12 months are 
presented in Fig. 10 (right eye) and Fig. 11 (left 

eye), which best show no change in the corneal 
shape (no risk of anterior corneal ectasia) during 
one year follow-up.  

 
 
 
 

 
 
 
 

Fig. 8 Twelve months postoperative anterior elevation map (left) and posterior elevation map (right) for the 
right eye of the patient V.I.C. 
 

Fig. 9 Twelve months postoperative anterior elevation map (left) and posterior elevation map (right) for the 
left eye of the patient V.I.C. 
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Fig. 10 Up-left: Anterior elevation map for the right eye of 
the patient V.I.C. at 1-month postoperative visit. Up right: 
Anterior elevation map for the right eye of the patient V.I.C. 
at 12 months postoperative visit. Bottom: Differential 
anterior elevation map between postoperative 1 month and 
postoperative 12 months for the right eye of the patient 
V.I.C. 
 

 
 
 
Fig. 11 Up-left: Anterior elevation map for the left eye of the 
patient V.I.C. at 1-month postoperative visit. Up right: 
Anterior elevation map for the left eye of the patient V.I.C. at 
12 months postoperative visit. Bottom: Differential anterior 
elevation map between postoperative 1 month and 
postoperative 12 months for the left eye of the patient V.I.C. 
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Discussion 

Compared to the other nowadays 
techniques of correcting myopic refractive 
errors, Femtosecond-LASIK was comparable 
with Small Incision Lenticule Extraction (SMILE) 
[5-7] and Transepithelial Photorefractive 
Keratectomy (Transepithelial-PRK) [8] in terms 
of safety, efficacy and predictability. After Femto-
LASIK, the corneal sensitivity was lower and the 
dry eye syndrome was more frequent than after 
SMILE [5] but compared to Transepithelial-PRK 
had a shorter recovery time [8].  

Referring to the flap cutting, either the 
Femtosecond laser (in Femto-LASIK procedure) 
or the mechanical microkeratome (in LASIK 
procedure) demonstrated to be safe and effective 
in correcting myopia, with stable results and no 
significant difference in postoperative UCVA and 
CDVA [9]. However, the femtosecond laser may 
have advantages over the microkeratome in 
better flap thickness predictability, fewer 
induced high order aberrations, and longer tear 
break-up time [9].  

To the best of our knowledge, in our 
country, this is the first study on Femtosecond-
LASIK refractive results for myopia correction. 

We achieved maximum UDVA and manifest 
refraction close to emmetropia at all 
postoperative visits with no major 
intraoperative or postoperative complication for 
all the treated eyes in our study cohort. 

Our study’s weaknesses included the small 
number of study eyes and the short period of 
follow-up. According to J.Alió et al., myopic 
regression is possible up to 5 years of follow-up 
and it is correlated with the achieved correction 
[10]. Further reports will be salutary after 
following-up the patients for a longer period of 
time.  

In conclusion, Femtosecond-LASIK seems 
to be a suitable option to correct mild, moderate, 
and high myopia, as the procedure showed to be 
safe, effective, and predictable for the treatment 
of myopic refractive errors. 
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Abstract 
Aim: The aim of this paper was to describe the possible implications of topical (ocular) 
administration of Metamizole on vascular reactivity of the iris in Wistar rats. No other 
study regarding its topical use was found. 
Methods: Male adult Wistar rats were anaesthetized with Ketamine 100 mg /kg body 
weight - injected intraperitoneally - while maintaining spontaneous respiration and the 
blink reflex. After selecting the area of interest (long posterior ciliary artery – LPCA), 
manual adjustments of the image magnitude, clarity, and brightness were made, and the 
experiment began. The image recording lasted 10 minutes. 
Results: Metamizole induced a slight vasoconstriction that started with the initial 
moment for all the doses used. After the topical administration of Metamizole, we did not 
observe an increase of the vascular diameter of LPCA in a dose dependent manner. The 
saline solution used as a negative control did not modify the vessel diameter. 
Conclusions: Metamizole (dipyrone) is a non-opioid drug, which is commonly used in 
human and veterinary medicine. It is the most popular first-line analgesic in various 
populations. In some cases, this agent is still incorrectly classified as a non-steroidal anti-
inflammatory drug. The high analgesic efficacy of metamizole, as well as its spasmolytic 
effect, makes it a very important pharmaceutical agent that could be used in the therapy 
of various eye disorders in humans and in animals. 
Keywords: Metamizole, vascular reactivity, iris, long posterior ciliary artery 
Abbreviations: COX = Cyclooxygenase; LPCA = Long Posterior Ciliary Artery; PRP = 
panretinal photocoagulation; PDR = proliferative diabetic retinopathy; Sec = second(s); 
VSPR = very severe non proliferative diabetic retinopathy  

 
 

Introduction  

Metamizole is a pro-drug, which 
spontaneously breaks down to structurally 

related pyrazolone compounds after oral 
administration. Besides its analgesic effect, 
Metamizole is an antipyretic and spasmolytic 
agent. The mechanism responsible for the 
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analgesic effect is complex and most probably 
based on the inhibition of a central 
cyclooxygenase-3 and the activation of the 
opioid system and the cannabinoid system. The 
mechanism responsible for the spasmolytic 
effect of metamizole is associated with the 
inhibited release of intracellular Ca2+ as a result 
of the reduced synthesis of inositol phosphate 
[1]. All the studies in the ophthalmological field 
focused on its effectiveness in reducing pain 
after laser procedures (panretinal 
photocoagulation- PRP) [2,3]. For example, it has 
been described that the use of 1000 mg of 
metamizole 40 min before PRP significantly 
reduces the pain associated with proliferative 
diabetic retinopathy (PDR) and very severe non 
proliferative diabetic retinopathy (VSPR) [2]. 

The aim of this paper was to describe the 
effects of Metamizole on iris vascular bed after 
the topical (ocular) administration in Wistar 
rats. It is important to mention that Metamizole 
(dipyrone) is commonly used in human and 
veterinary medicine; no other study regarding its 
local/ topical use was found. 

Materials & Methods 

Adult male Wistar rats, weighing 250 g to 
350 g, were used for the experiments and were 
brought in the laboratory facilities with a 
minimum of three days before the experiments 
began, being kept on a standard diet, with water 
and food supply ad libitum. All the experiments 
were performed during daytime (9:00 AM to 6 
PM), and conducted in a noise-attenuated 
environment. All the animal procedures were 
carried out with the approval of the Local Ethics 
Committee of “Carol Davila” University of 
Medicine and Pharmacy, Bucharest, Romania, in 
accordance with the European Community 
Council Directive 86/609/EEC on the protection 
of animals used for scientific purposes.  

The substances used were: Ketamine 5% 
(Calypsol 50mg/ml produced by Gedeon Richter 
PLC HU), Pancuronium Bromide Hospira (GB), 
Metamizole sodium monohydrate (Algocalmin 
solution 1g/ 2ml produced by Zentiva) and 
sodium chloride 0.5%. All rats were 
anaesthetized with Ketamine 5% -100 mg/ kg 
body weight - injected intraperitoneally - while 
maintaining spontaneous respiration and the 

blink reflex; after five minutes, Pancuronium 
Bromidum 0.02%, 0.1 mL/ 100 g body weight –
injected intraperitoneally - was used to induce 
myorelaxation. Data recording was started after 
10 minutes. After selecting the area of interest 
(long posterior ciliary artery – LPCA), manual 
adjustments of the image magnitude (maximum 
400 X), clarity, and brightness were made, and 
the experiment began. The image recording 
lasted 10 minutes; two instillations at 30 and 
330 seconds were used. The test solutions were 
applied topically without touching the ocular 
surface. The temperature of substances instilled 
was 37°C. The first drug was saline (sodium 
chloride 0.5%), the second one was the active 
substance (Metamizole 2.5%, 5%, 10% and 
equimolar doses of Metamizole 3.33%, 6.66%, 
13.33%). Each subject served as his own control. 
The experiment design was parallel. The number 
of rats per group was 6, testing only the right eye 
(see Fig. 1). 

The image acquisition system was 
composed of a CCD camera (Toshiba IK–642E) 
and an AD converter interface (Pinnacle 
microVideo DC10+) connected to an ASUS PC 
compatible system. The camera was fitted with a 
magnifying objective (Nikon) aided by an 
adapter (Navitar 1X Adapter 1–6015), allowing 
for resolutions within the optical microscopy 
range. Cold light was provided by a circular 
(ring-type fiber optics) source (Dolan–Jenner 
Industries Inc. model FiberLite series 180). The 
camera was mounted on a holder (produced by 
IOR, Romania) allowing it to focus on the eye of 
the animal. The maximum optical resolution 
attained by the system was 12400 dpi (a pixel 
representing around 2×2 micrometers). After 
immobilizing the animal, the optical system was 
adjusted manually until the image on the screen 
was adequately rich in blood vessels and its 
clarity was optimal. For maximum accuracy, the 
lighting conditions and the adjustment of the 
optical system were kept constant during the 
recording. To avoid the possible capture of image 
errors, the image adjustment, and acquisition 
was made for a single iris vascular area for each 
animal. 

The image analysis was carried out by 
using VirtualDub and Adobe PhotoShop CS6 (see 
Fig. 1 and 2) and by measuring the variations of 
the vessels diameters before and after topic 
administration, at fixed time intervals:  0(T0i), 
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30(T1i), 120(T2i), 210(T3i), 300(T0), 330(T1), 
420(T2), 510(T3), 600(T4) seconds (so nine 
different measurements were made for each 
eye). The first value of vessels diameter, at 0 
seconds (D0i) was considered as control value 
for each eye registration. Five diameters (mm) 
were measured at equidistant intervals of 10 
pixels and the average value and standard 
deviation value were calculated for each of the 5 
vascular diameters. Microsoft Excel was used for 
statistical processing of data. The comparison 
was made solely at the same target area 
according to the initial conditions at 0s and 300s 
(e.g. T1i vs T1, T2i vs T2, T3i vs T3, T4i vs T4.) 
Thereby, the relative variations of the vascular 
diameter were calculated.  

Actual values (Da) were analyzed in 
relation with the initial value (D0i) by the 
following formulas:  

Vrel = (Da-Di0)/ Di0*100 
For all the 6 rats, the Vrel. values and the 

mean standard error were analyzed by using the 
T-test. 

Results  

The results were presented in Fig. 1-4. 
The saline solution used as a negative 

control did not modify the vessel diameter. We 
could not recognize a pattern of vasodilation or 
vasoconstriction during the first 5 minutes of our 
recordings. 

 

 
a 

 
b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
a 

 
 
 
Fig. 1 The aspect of LPCA diameter before and 
after topic administration of Metamizole 5%; a-
Vascular diameter at T0i (0 sec); b- Vascular 
diameter at T4 (600 sec); we could observe a 
visible vasoconstriction between the initial and 
the final moment 
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Fig. 2 The aspect of LPCA diameter before and 
after topic administration of Metamizole 6.66%; a- 
Vascular diameter at T0i (0 sec); b- Vascular 
diameter at T4 (600 sec) 

 

 
 
 
 
Fig. 3 Relative variation (based on T0i value) of the vascular diameter of LPCA when using Metamizole 2.5%, 
5% and 10%. Each value represents the percent of variation of vascular diameter at 30s (T1i), 120s (T2i), 
210s (T3i), 300s (t4i), 330s (T1), 420s (T2), 510 s (T3), 600s (T4) and standard error 
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As it was seen in Fig. 3 and 4, 
Metamizole induced a slight vasoconstriction 
that started with the initial moment for all doses 
used; a significant vasoconstriction was 
obtained only for the medium doses used (5% 
and 6.66%) and only for the final moment (T4). 
A statistical significance for Metamizole 5% was 
obtained at the final moment (T4) (p=0.04) and 
for Metamizole 6.66% at T4 (p=0.02); also, for 
Metamizole 10% a tendency towards 
vasoconstriction at T2 (420 sec) was observed, 
the values being at the limit of the statistical 
significance (p=0.053). 

Discussion 

This particular experimental model was 
chosen to observe the local effects of the topical 
administration of Metamizole on vascular 
reactivity. The reason for this choice was the 
diversity of effects Metamizole provides and the 
lack of similar studies from literature. Also, its 
systemic reactions are partially known, but 
there is no research made on its local effects 
associated with topical administration. 
Metamizole is a relatively safe pharmaceutical 
preparation although it is not completely free 
from undesirable effects. Among these side 
effects, the most serious one that raises most 

controversy is the myelotoxic effect. It seems 
that in the past, the risk of metamizole-induced 
agranulocytosis was exaggerated. Despite the 
evidence showing no risk of teratogenic and 
embryotoxic effects, the drug must not be 
administered in pregnant women, although it 
can be given to pregnant and lactating animals. 
The mechanism of action of Metamizole, 
especially the one responsible for the analgesic 
effect, is complex [1,4]. Although for years it has 
been claimed to be part of non-steroidal anti-
inflammatory drugs (NSAIDs), apart from its 
analgesic effect, the medication has antipyretic 
and spasmolytic effects as well. The drug 
produces only a very weak anti-inflammatory  
effect, which is most probably the consequence 
of its weak inhibition on cyclooxygenase1 (COX-
1) and 2 (COX-2) [5]. 

The mechanism responsible for the 
analgesic effect of Metamizole most probably 
rests on the inhibition of a central 
cyclooxygenase-3 and activation of the 
opioidergic system and cannabinoid system; the 
mechanism responsible for the spasmolytic 
effect is associated with the inhibited release of 
intracellular Ca2+ as a result of the reduced 
synthesis of inositol phosphate [1,6]. 

The topical administration of drugs is 
the most preferred route for the management of 

Fig. 4 Relative variation (based on T0i value) of the vascular diameter of LPCA when using Metamizole 
2.5%, 5% and 10%. Each value represents the percent of variation of vascular diameter at 30s (T1i), 120s 
(T2i), 210s (T3i), 300s (t4i), 330s (T1), 420s (T2), 510 s (T3), 600s (T4) and standard error 
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eye disorders because it provides higher ocular 
drug concentrations, avoiding powerful 
systemic side effects associated with oral 
administration [7]. Considering that Dipyrone is 
detectable in the serum for only about 15 min 
following the intravenous administration, and it 
is not detectable after oral intake [5], a 
considerable part of its side-effects can be 
avoided when using topical pathway. 

Our findings suggested a tendency 
towards the vasoconstriction on iris territory, 
probably via prostaglandin-induced 
vasoconstrictor tonus (at the level of LPCA), 
COX1-mediated, the latter being the main 
functional enzyme in the platelets which couples 
preferentially, with thromboxane synthase [8]. 
Some studies suggested that the analgesic effect 
of dipyrone may be partly mediated by a dual 
mechanism of action: the inhibition of COX 
enzyme activity and the stimulation of CB 
receptors [5,9]. Thus, further studies should 
focus on the neuropathic pain from Dry Eye 
Syndrome and the effects of topical Metamizole. 
Local side-effects of topical ophthalmic NSAIDs, 
which are often used in Dry Eye Syndrome, 
include transient burning, stinging, conjunctival 
hyperemia and corneal anesthesia [10]. 

According to relatively recent reports, a 
more severe complication involves the 
association of topical ophthalmic NSAIDs with 
indolent corneal ulceration and full-thickness 
corneal melting [10]. There might be many risk 
factors for NSAIDs-associated adverse reactions 
in diverse populations. Autoimmune diseases, 
such as and Sjögren’s syndrome, bacterial 
infections, rheumatoid arthritis, chronic dry eye 
syndrome and rosacea are common disorders 
associated with corneal ulcer-formation [11]. On 
the other hand, the side effects of NSAIDs are 
preferred over those of opioids, whose sedative 
and anesthetic effects could interfere with 
ocular homeostasis. That being considered, the 
use of topical Metamizole could exclude or 
diminish the numerous side effects of these two 
types of drugs and improve the outcome in 
those particular cases. For example, a 
comparative study that focused on the 
preemptive analgesia associated with the oral 
administration of metamizole versus ibuprofen 
in patients going through retinal laser 
photocoagulation stipulated that both 
medications are equivalent or equinumerous in 

controlling the pain produced by 
photocoagulation [3]. Keeping in mind the side 
effects of Ibuprofen, especially the 
gastrointestinal adverse reactions and the short 
period of drug administration, we could say that 
the first drug of choice should be Metamizole. It 
is now well established that inflammation plays 
a pathogenic role in age-related macular 
degeneration, diabetic retinopathy and diabetic 
macular edema, but clinical data demonstrating 
a therapeutic effect of NSAIDs for these diseases 
is limited and derived mostly from small, 
retrospective studies [12]. 

Conclusions 

- Metamizole induced a slight 
vasoconstriction (at the level of long 
posterior ciliary artery), probably COX1-
mediated, for all doses used. 

- Statistical significance of LPCA constriction 
was obtained only for the final moment 
(T4), after 5 minutes from the topical 
instillation and only for the Metamizole 5% 
and 6.66%. 

- Metamizole administration did not increase 
the arterial diameter of LPCA in a dose 
dependent manner. 

- The greatest concern related to the 
administration of metamizole is the risk of 
causing agranulocytosis [1], which is 
excluded in case of topical (ocular) 
administration. 

- The high analgesic efficacy of metamizole, 
as well as its spasmolytic effect, makes it a 
very important pharmaceutical agent that 
could be used in the therapy of various eye 
disorders (dry eye syndrome, anterior pole 
inflammatory disorders, retinal vascular 
occlusions, or other retinal conditions) in 
humans and in animals. 
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Abstract 
Objective: To evaluate the short-term changes in Schirmer I test (ST) after pars plana 
vitrectomy and to compare the results between 23 gauge and 20 gauge vitrectomy 
surgeries.  
Methods: 42 patients who underwent pars plana vitrectomy for posterior segment 
diseases were included in this prospective, non-randomized, comparative study. The 
choice of sclerotomy gauge was at the surgeons’ discretion. ST values were recorded 
before and at 1 and 3 months after vitrectomy.  
Results: 20 patients in 23 gauge and 22 patients in 20-gauge group with a mean age of 
59.9 ± 13.5 years were included. The mean preoperative ST values decreased 
significantly in both groups at 1 and 3 months after surgery (all P < 0.01). The ST values 
in the fellow eyes were the same, at baseline and during the follow up (P > 0.05). At 3 
months visit, 15 eyes (35.7%) had abnormal ST measurements. There was no 
statistically significant difference in the changes in the ST measurements between the 
two groups at one month (P = 0.7), however, 3 months after surgery, the mean decrease 
in the ST measurements was significantly higher in the 20 gauge group (P = 0.03). At 3 
months, 4 eyes in the 23 gauge group (20%) and 11 eyes in the 20 gauge group (50%) 
had abnormal ST measurements (P = 0.05).   
Conclusions: Although both 20 and 23-gauge vitrectomy decrease the ST measurements 
postoperatively, the value is less affected by the 23-gauge vitrectomy. 
Keywords: 20 gauge, 23 gauge, dry eye, pars plana vitrectomy, Schirmer test 

 
 

Introduction 

Dry eye is a common condition, with an 
increased prevalence in the elderly and in 
patients with different systemic diseases 
including autoimmune diseases and diabetes 
mellitus [1,2]. Previous studies have shown that 
surgical trauma to the external ocular surface 
results in significant changes in the tear film 

characteristics, leading to the postoperative dry 
eye [3-6]. The changes are especially prominent 
in patients with preoperative signs of dry eye 
[7]. The effect of corneal refractive surgery and 
cataract surgery on the tear film is well 
understood. However, limited studies have 
reported ocular surface changes after pars plana 
vitrectomy [8-11]. Moreover, the effect of 
transconjunctival small gauge vitrectomy, which 
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is associated with less manipulation of the ocular 
surface on the tear film and the incidence of dry 
eye after surgery, remains unclear [12].   

The diagnosis of dry eye is based on the 
clinical features and some diagnostic tests such 
as tear break-up time, tear meniscus height, and 
rose Bengal staining. The assessment of tear 
production by Schirmer I test (ST) is the most 
common test in the evaluation of dry eye [13]. It 
measures the basal tear secretion and the 
function of the main lacrimal gland. In a 
literature search using the Pubmed database, no 
study reporting the ST measurements after pars 
plana vitrectomy could be found.  

The aim of this study was to evaluate the 
short-term effect of pars plana vitrectomy on the 
ST measurements in patients with no 
preoperative dry eye. Also, the ST changes after 
conventional 20 gauge versus microincision 23 
gauge vitrectomy surgery were compared.  

Methods 

42 patients who underwent pars plana 
vitrectomy for various posterior segment 
diseases were included in this prospective, non-
randomized case series study, from January 
2012 to September 2013, and the Eye Research 
Center Ethics Committee approval and consent 
form from the subjects were obtained. Patients 
with clinical signs of dry eye, including 
preoperative ST values < 10 mm in either 
vitrectomy or fellow eyes, previous intraocular 
surgery, except for phacoemulsification more 
than 6 months before, known ocular surface 
disease (e.g. cicatricial conditions), acute 
inflammatory and/ or infectious ocular 
problems, and patients with a history of systemic 
autoimmune diseases (e.g. rheumatoid arthritis, 
systemic lupus erythematosus, Sjӧgren’s 
syndrome), were excluded. Also, patients who 
needed repeated surgery during the first 3 
months after vitrectomy were excluded.  

The ST value without anesthesia was 
determined by measuring the length of the 
wetted part of the standardized filter paper strip 
(Whatman no. 41) at 5 minutes after inserting 
one end of the paper into the lateral side of the 
lower conjunctival fornix. The patients were 
instructed to keep the eyes closed during the 
test. Instillation of eye drops and extraocular 

surface manipulations were avoided at least 1 
hour before the measurements. ST 
measurements were performed in both eyes 
before, and at 1 and 3 months after surgery.  A 
ST measurement of < 10 mm was considered 
abnormal.  

All surgeries were performed by one 
surgeon (KGF). Standard 3-port pars plana 
vitrectomy was performed. The choice of the 
gauge depended on the surgeons’ decision. 
Generally, 20-gauge vitrectomy was selected in 
eyes with severe proliferative vitreoretinopathy 
or proliferative diabetic retinopathy, so that an 
extensive scleral depression or a circumferential 
buckle was necessary. In 20-gauge surgery, 
limited 30 and 90-degree limbal peritomies were 
performed at the superonasal and temporal part 
of the globe, respectively. A 360-degree peritomy 
was performed in eyes with forniceal shortening 
and when a circumferential buckle was needed. 
At the end of the surgery, the sclerotomy and 
conjunctiva were closed separately, by using 7-0 
Vicryl sutures. In 23-gauge surgery, the trocars 
were inserted transconjunctival and no peritomy 
was performed. If there was a continuous 
leakage from the sclerotomy site at the end of 
the surgery and after removing the trocars, a 7-0 
transconjunctival suture was used for closure. 
Subtenon injection of triamcinolone acetonide 
was performed for both groups at the conclusion 
of the surgery. Postoperative medication was 
similar between the two groups. Topical 
antibiotic eye drops were administered 4 times 
daily for 4 weeks and topical betamethasone eye 
drops were prescribed at every 2 hours for 1 
week and then 4 times daily for the next 3 weeks. 
The Vicryl sutures were absorbed or removed 
within one month after surgery.  

Data were entered by using SPSS software 
(version 15, Chicago IL). Paired t-test, 
independent sample t-test, Fisher’s exact test, 
and Chi square test were used for statistical 
analysis and a P value of less than 0.05 was 
considered statistically significant.  

Results 

Forty-two patients including twenty 
women and twenty-two men, with a mean age of 
59.9 ± 13.5 years, were included. The surgical 
indications were complications of diabetic 
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retinopathy, rhegmatogenous retinal 
detachment, vitreous hemorrhage due to retinal 
vascular occlusion, macular hole, and macular 
pucker. The ST measurements at baseline were 
statistically the same for men and women (15.5 ± 
4.4 and 18.1 ± 6.5, respectively, P = 0.1), and 
when eyes with diabetic retinopathy 
complications were compared with other 
surgical indications (18.5 ± 6.3 and 15.5 ± 4.2, 
respectively, P = 0.07). The baseline mean ST 
value was statistically similar between the 
vitrectomy eyes and fellow eyes (16.7 ± 5.6 and 
14.9 ± 1.3 mm, respectively, P = 0.1). 

The mean preoperative ST value of 16.7 ± 
5.6 mm decreased to 11.9 ± 4.9 mm and 11.9 ± 
4.8 mm at 1 and 3 months after surgery, 
respectively (both P < 0.001), in the operated 
eyes. The ST values were the same at baseline 
and during the follow up (P > 0.05), in the fellow 
eyes. The mean decrease in the ST values at 1 
and 3 months (5.01 ± 5.5 and 4.7 ± 4.2 mm, 
respectively) were significantly different from 
the fellow eyes (1.1 ± 3.3 and 0.2 ± 2.9 mm, 

respectively, both P < 0.001).  No significant 
difference was found in one and 3 months 
changes in the ST measurements between the 
eyes operated for diabetic retinopathy 
complications and those operated for other 
indications (P = 0.4 and P = 0.5, respectively). At 
3 months visit, 15 eyes (35.7%) had abnormal ST 
measurements; however, all ST measurements in 
the fellow eyes were higher than 10 mm.  

Baseline characteristics and results of ST 
measurements in 20 and 23 gauge groups are 
summarized in Table 1. The mean ST values 
were decreased significantly at 1 and 3 months 
after surgery (all P < 0.01), in both groups. There 
was no statistically significant difference in the 
changes in ST measurements between the two 
groups at one month (P = 0.7). However, the 
mean decrease in the ST measurements was 
significantly higher in 20 gauge group at 3 
months (P = 0.03). At 3 months, 4 eyes in the 23 
gauge group (20%) and 11 eyes in the 20 gauge 
group (50%) had abnormal ST measurements (P 
= 0.05). 

 
Table 1. Demographics and Schirmer I test results in 20 and 23 gauge vitrectomy groups 

 20 gauge 23 gauge P value 
Number of patients 22 20  
Age (year) 58.1 ± 14.4 62.6 ± 12.3 0.4** 
Gender (Male/ Female) 9/ 13 11/ 9 0.4† 
Surgical indication  
(Complications of diabetic 
retinopathy/ other indications)  

13/ 9 6/ 14 0.06 † 

Baseline Schirmer test (mm) 17.6 ± 6.2 15.7 ± 4.8 0.3** 
One month Schirmer test (mm) 13.2 ± 5.8 10.3 ± 2.9 0.06** 
Three months Schirmer test 
(mm) 

11.5 ± 5.7 12.4 ± 3.7 0.6** 

Schirmer test measurement 
changes at 1 month (mm)* 

5.2 ± 4.1 4.6 ± 6.7 0.7** 

Schirmer test measurement 
changes at 3 months (mm)* 

6.1 ± 4.6 3.3 ± 3.3 0.03** 

Eyes with Schirmer test value < 
10 mm at 3 months 

4 (20%) 11 (50%) 0.05‡ 

* Compared to the baseline  
** Independent sample t-test 
† Chi square test  
‡ Fisher’s exact test 

 
Discussion 

Several mechanisms have been described 
for the tear film changes after intraocular 
surgery. Destruction of goblet cells, decrease in 
corneal sensation, and decrease in lacrimal gland 

secretion, alteration of the tear cytokines and 
disruption of corneal epithelium are amongst the 
reasons proposed to be responsible for 
postoperative dry eye [3,5,8,14].   

Preoperative patient and ocular 
characteristics have been reported to affect the 
development of dry eye after surgery. These 
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include age, sex, presence of dry eye and history 
of diabetic retinopathy [2,7,9]. Intraoperative 
factors such as the amount of exposure to 
microscope light, surgical trauma to the corneal 
epithelium, conjunctiva, eyelids, and lacrimal 
glands may cause significant changes in tear film 
[2,5,7,9,14,15]. Also, after surgery, some factors 
including topical eye drops and the presence of 
sutures may aggravate the tear dysfunction 
[3,4]. The patients were carefully selected to 
have a normal ST, being free of dry eye at 
baseline, to reduce the confounding effect of 
these variables.  

ST measurements were performed with 
eyes closed. Closing the eyes during ST results in 
less blinking, reducing the role of the lid margins 
and eyelashes in stimulating tear secretion and 
eliminating the influence of external factors such 
as temperature, evaporation, and humidity, and 
may help maintain more stable and uniform 
conditions [13]. Also, ST was performed on the 
fellow eyes and showed that the mean ST 
measurements remained the same after surgery. 
This showed that the effect of extraocular factors 
was negligible on ST measurements. Our results 
showed that the ST values significantly 
decreased after pars plana vitrectomy in both 
groups. Considering less than 10 mm of ST as 
abnormal [16], more than one third of this series 
had an abnormal ST at 3 months after surgery.  

Previous studies have reported higher rates 
of dry eye and corneal epitheliopathy after 
intraocular surgery in patients with diabetic 
retinopathy [9,17,18]. We did not observe any 
statistically significant difference between the 
eyes operated for the complications of diabetic 
retinopathy and others.  

Sutureless microincision vitrectomy has 
rapidly been replaced by the conventional 20-
gauge system. The advantages of microincision 
vitrectomy include decreased surgical time, early 
postoperative rehabilitation and less 
postoperative discomfort [12]. Our study 
showed that compared to 20-gauge vitrectomy, 
the ST values are less affected after 23-gauge 
surgery, and the proportion of eyes with 
abnormal ST values was higher in 20-gauge 
group. The size and structure of the incisions 
obviated the need for a separate peritomy and 
reduced the conjunctival manipulation. Although 
the suture closure of the leaking sclerotomies 
might sometimes be necessary, a small 

transconjunctival suture is usually enough. Also, 
since the retina pathology is usually less severe 
in 23 gauge vitrectomy, the depression necessary 
for the anterior vitreous dissection is usually less 
extensive in 23 gauge surgeries.  Other surgical 
characteristics including operation time, 
circumferential buckling, and epithelial 
debridement might further explain the 
difference in the ST results.      

Our study had several limitations. The 
follow up period was short and the time interval 
needed for the normalization of the ST values 
was not clear. The small sample size might 
explain the absence of statistically non-
significant results observed in some analyses. 
We did not match the 20 and 23 gauge groups 
based on the conjunctival opening, and sclera 
depression and did not randomize the study 
population. Moreover, ST could be affected by 
several factors including environment, age, and 
gender. However, to the best of our knowledge, 
this is the first study reporting the ST 
measurement changes after 20 and 23 gauge 
vitrectomy surgeries. Our results showed 
significant tear dysfunction after vitrectomy, 
which was more prominent in 20-gauge surgery. 
Future randomized studies with larger sample 
size are needed to confirm our results.              
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Abstract 
Terson’s Syndrome is represented by a vitreous, retrohyaloid, retinal, or subretinal 
hemorrhage occurring consequent to an acute intracranial hemorrhage or elevated 
intracranial pressure. The outcome may include a complete clearing of the blood and the 
restoration of VA or persistent hemorrhage. 
This report presents the case of a 43-year-old woman who underwent bilateral surgery 
for a persistent vitreous hemorrhage and a hematoma underneath the internal limiting 
membrane in the left eye. The event followed shortly after a subarachnoid hemorrhage 
due to the rupture of a posterior communicating artery aneurism. Vitrectomy was 
performed in both eyes, together with the peeling of the internal limiting membrane in 
the left eye, followed by a bilateral good outcome. 
Keywords: Terson’s syndrome, persistent hemorrhage, epiretinal membrane, 
vitrectomy 

 
 
Introduction  

Terson’s syndrome is represented by a 
vitreous, retrohyaloid, retinal, or subretinal 
hemorrhage occurring consequent to an acute 
intracranial hemorrhage or elevated intracranial 
pressure. 

It was first described by the French 
ophthalmologist Albert Terson in the beginning 
of the 1900’s [1]. Terson’s syndrome has been 
most commonly described in subarachnoid 
hemorrhages due to cerebral aneurisms, head 
trauma, intracranial elevated pressure, and 
tumors and intracranial hemorrhage, which 
occurs during or post operatively.  

The pathogenesis of Terson’s Syndrome 
has been controversial, but there are 2 main 
accepted mechanisms [2,3]. One of them states 
that elevated intracranial pressure has a crucial 
role, causing the raise of intraocular venous 
pressure and the rupture of the superficial 
vessels, hence the hemorrhage. The other one 

asserts that the accumulated blood form the 
subarachnoid space enters the eye along the 
optic nerve and retinal vessels space, producing 
a vitreous or retrohyaloid hemorrhage.  

Case report 

A 43-year-old woman referred to the 
Ophthalmology Clinic complaining of a sudden 
decrease in visual acuity, which occurred after 
she had surgery for a ruptured intracranial 
aneurism. 

The patient was admitted to the 
Neurosurgery Department, a few weeks prior for 
loss of consciousness. She was diagnosed with 
rupture of a posterior communicating artery 
aneurism, which was clipped along with its 
origin from the internal carotid artery. Two 
weeks postoperatively, the patient accused a 
sudden decrease of visual acuity in both eyes and 
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she was directed towards the Ophthalmology 
Clinic. 

Upon examination, the patient presented 
with BCVA RE = 0,3 and BCVA LE = 0,02, normal 
IOP and no significant changes in the anterior 
pole. 

Fundoscopic examination revealed diffuse 
vitreous hemorrhage in both eyes, denser in the 
right eye (Fig. 1). Also, the left eye had a double 
hemorrhagic level: retrohyaloid hemorrhage in 
the macular area and hematoma under the 
internal limiting membrane (Fig. 2). 
 

 
 
 
 
 

 
 
 
 
 

Taking into account the fact that both eyes 
have been affected by vitreous hemorrhage in 
this young patient for over three weeks, we 
decided to perform vitrectomy. 23G Pars plana 
posterior vitrectomy was performed in the right 
eye. Three weeks postoperatively, the 
fundoscopic aspect of the right eye was normal 
(Fig. 3). 
 

 
 
 
 
 

Due to the persistence of the hemorrhage, 
vitrectomy was also performed in the left eye. 
Tissue plasminogen activator was injected 
intravitreal one day before surgery, to 
breakdown the blood clot (25 µg in 0,05 mL). 
Subsequently, 23G pars plana posterior 
vitrectomy and peeling of the internal limiting 
membrane was performed. 

Postoperative outcome was favorable with 
a normal aspect of the retina and the entire 
fundus (Fig. 4). 

At 1, 3 and 6 months follow-ups the BCVA 
of the RE was 1 and the BCVA of the LE was 0,8 
and the fundus aspect of both eyes was 
stationary. 

A few pathological entities could be 
discussed for the purpose of differential 
diagnosis. Regarding the vitreous hemorrhage, 
the differential diagnosis could be made with:  

1. Advanced stage diabetic retinopathy: the 
patient had no prior history of diabetes; 

2. Trauma: there was no history of trauma; 

Fig. 1 RE Fundus: diffuse hemorrhage 

Fig. 2 LE Fundus: double hemorrhagic level and 
hematoma in the macular area 
 

Fig. 3 RE Fundus: normal aspect 
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3. Hemoglobinopathies: the blood count 
was within normal limits. 

 

 
 
 
 
 

The differential diagnosis of the sub- 
internal limiting membrane hematoma 
comprised: 

1. Purtscher’s retinopathy: it has a varied 
etiology, such as severe head trauma, acute 
pancreatitis, lupus, chronic renal disease. The 
mechanism of this disease consists of 
intravascular micro particles occluding the 
arterioles (fibrin clots, platelet – leukocyte 
aggregates, fat emboli, gaseous emboli). Its 
manifestations consist of intraretinal 
hemorrhages and cotton-wool exudates 
surrounding the optic nerve head and later on, 
the optic nerve atrophies [4]; 

2. Valsalva retinopathy: it is secondary to a 
sudden increase in intrathoracic or 
intraabdominal pressure (weight lifting, 
coughing, sneezing, vomiting). This mechanism 
causes an elevation in the intraocular venous 
pressure and further on, a spontaneous rupture 
of the retinal capillaries. Ocular findings are 
classically described as uni/ bilateral 
hemorrhages in the macular area, underneath 
the internal limiting membrane, retinal/ 
subretinal/ vitreous hemorrhages, which evolve 
towards spontaneous clearing of the blood 
without long-term complications. 

3. Hypertensive retinopathy: it represents 
the ophthalmic findings secondary to systemic 
arterial hypertension, which, in an acute, 

significant rise of pressure may cause the 
constriction of arterial vascular beds and the 
obstruction of retinal arterioles. These results in 
cotton-wool spots near the optic nerve head, 
nerve fiber layer hemorrhages in the 
peripapillary region, lipid exudates in the 
macula, macular edema, and retinal 
hemorrhages [4]. 

Discussions 

Terson syndrome is usually described in 
correlation with ruptured cerebral vessel 
aneurysms, mainly in three locations: in the 
internal carotid artery, the middle cerebral 
artery bifurcation, and in the upper part of the 
basal artery [5]. 

The sudden elevation of the intracranial 
pressure has a crucial role in Terson’s syndrome. 
It causes the raise of intraocular venous pressure 
and the rupture of the superficial vessels, hence 
the hemorrhage. Also, the pressure is 
transmitted along the optic nerve sheath and 
retinal vessels space, occluding the retinal and 
choroidal anastomoses at the lamina cribrosa. 

Approximately 20% of the patients 
diagnosed with subarachnoid hemorrhage 
present with Terson’s syndrome. This 
association has a negative influence on the 
mortality rate. Patients diagnosed with Terson 
syndrome have a 40-60% mortality rate, 3 to 9 
times higher comparative to the patients who 
only present with subarachnoid hemorrhage 
unaccompanied by ocular manifestations [6]. 

Most often, the patient is neurologically 
impaired and the visual acuity cannot be tested, 
but the degree of vision loss is usually related to 
the extent of the intraocular hemorrhage. It can 
range from 20/ 20 to light perception. Also, the 
amount of intraocular hemorrhage is influenced 
by the speed of accumulation and magnitude of 
the intracranial pressure elevation [7].  

Usually, the intraocular hemorrhage is 
bilateral and superficial and infrequently 
intraretinal or subretinal. A preretinal 
hemorrhage can cause a vitreous hemorrhage 
weeks after the initial event.   

According to literature data, the incidence 
of intraocular hemorrhage associated with 
subarachnoid hemorrhage is 10-50% [8]. 

Fig. 4 LE Fundus: normal aspect 
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Vitreous hemorrhage incidence is lower: 3-13% 
[9]. 

The histopathological specimens obtained 
from patients with Terson’s syndrome have 
displayed the presence of erythrocytes and 
leukocytes in the vitreous, subhyaloidal, and 
subinternal limiting membrane space and in the 
retina. Although not as common, some studies 
report the presence of subretinal blood. Also, the 
examinations of epiretinal membranes showed 
glial cells and basement membrane material 
[10]. 

The formation of an epiretinal membrane is 
one of the most common complications which 
can occur in Terson’s, with an incidence of up to 
78%. It is a result of the fibroblast and glial cell 
proliferation, which can occur in the 
subhyaloidal or subinternal limiting membrane 
space created by the intraocular hemorrhage 
[10]. It can critically affect the patients’ vision 
after the clearing of the hemorrhage and it can 
become significant even 4 years after the 
hemorrhagic episode. Other reported long-term 
complications include retinal pigment 
epithelium mottling, optic atrophy, macular 
holes, retinal folds, cystoid retinal changes, 
proliferative vitreoretinopathy, retinal 
detachment, and cataract formation [11]. 

Glatt și Machemer have demonstrated that 
blood has a toxic effect over the retina’s 
photoreceptors, especially in the first 7 days 
after the hemorrhage [12]. The iron from the 
hemoglobin catalyses the conversion of 
hydrogen peroxide into hydroxyl radical, which 
is the most destructive species of reactive 
oxygen. The destruction caused by this radical 
consists of the peroxidation of lipids, breaking of 
DNA chains and biomolecular degradation. Since 
the main function of the retinal pigment 
epithelium (RPE) is to phagocyte the 
photoreceptors external segments, which are 
rich in lipids, the retina, and the RPE are prone to 
oxidative damage [13]. 

The visual prognosis of the patients who 
survive a subarachnoid hemorrhage is favorable. 
Most of the vitreous hemorrhages spontaneously 
clear up [14]. Only 40% of the cases need a 
vitrectomy and only half of these also need a 
peeling of the internal limiting membrane [15]. 
Vitrectomy is indicated in the cases showing 
persistent or bilateral vitreous or macular 
hemorrhages. Recent studies suggest that an 

early vitrectomy may help with a fast restoration 
of vision, thus reducing the incidence of 
complications that can occur, such as 
proliferative vitreoretinopathy and glaucoma 
[16]. 

Kuhn et al. have described the 
accumulation of blood underneath the internal 
limiting membrane in Terson’s syndrome and 
reported a 39% incidence of macular 
hemorrhages [17]. Proceeding with a vitrectomy 
has lead to good results in all these cases, over 
80% of the patients having a final VA of 0,8 or 
more. The best results were achieved in young 
patients (under 45 years) and in those who were 
operated on during the first 3 months [16]. 

In 1991, Lewis has introduced the tissue 
plasminogen activator (tPA) in the treatment 
plan, helping with the breaking down of the 
blood clot in cases of submacular hemorrhages 
[18]. The tPA is a protease that transforms 
plasminogen in plasmine which, subsequently, 
breaks the fibrin clot. It can be used as a 
subretinal injection during the vitrectomy or it 
can be injected intravitreously along with the 
pneumatic displacement of the clot [19]. It has 
been demonstrated that intravitreously 
administered tPA is toxic in doses over 100 µg 
[20].  

Taking into account the young age of our 
patient and the fact that the vitreous 
hemorrhage was persistent and bilateral, with 
macular involvement in the left eye, we decided 
that vitrectomy was necessary in this case in 
order to prevent the occurrence of further 
complications and to improve the quality of life. 
The results achieved in this case were 
comparable to those described in the specialty 
literature. Both eyes regained a good visual 
acuity immediately after surgery. The final VA of 
the left eye was lower than the VA of the other 
eye (0,8 comparative to 1), suggesting that the 
persistence of blood in the macular area 
influenced the functional prognosis.  

The final functional prognosis is influenced 
by many factors: the age of the patient, the rate 
of pre and postoperative complications such as 
epiretinal membranes and cataract formation. 
Some authors suggest that the final visual acuity 
influences the neurological condition of the 
patient, regarding the damage to brain 
structures associated with Terson syndrome 
[21,22]. 
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Conclusions 

Vitrectomy is a safe and efficient procedure 
of treating intraocular hemorrhage, which is 
secondary to a ruptured intracranial aneurism, 
and has also enabled a quick recovery of visual 
acuity in this young patient. 
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Abstract 
Introduction. We present the case of a 73-year-old woman with osteoporosis, who 
presented to the emergency room with a sudden vision loss and ocular pain in the right 
eye, which appeared two days before. The patient mentioned loss of appetite, weight loss 
for three months and low fever for two weeks. 
Materials and methods. Among the ophthalmological findings, the most important 
were panuveitis, and large confluent necrotic areas in the peripheral retina. The patient 
was diagnosed with RE Panuveitis and acute necrotizing retinitis. 
Results. Blood exams showed leukocytosis and monocytosis, thrombocytosis and 
anemia. Further investigations showed high levels of Cytomegalovirus (CMV) anti IgG 
and Herpes Simplex (HS) type 1 virus anti IgM, urinary infection, and secondary hepatic 
cytolysis. The CT and MRI of the thorax and abdomen showed no sign of neoplastic 
disease, and no explanation for the CMV infection was found. 
 The patient received general corticotherapy and antiviral therapy, and, after one month, 
RE BCVA was 20/ 30.  
Particularity of the case. Acute necrotizing retinitis in an old patient with CMV and HSV 
type 1, associated with secondary hepatic cytolysis, without any other 
immunosuppressive disease and very good outcome. 
Keywords: acute necrotizing retinitis, panuveitis, vasculitis, Cytomegalovirus, Herpes 
Simplex Type 1, corticotherapy 

 
 
Introduction 

We present the case of a 73-year-old 
woman with osteoporosis, who presented to the 
emergency room with sudden vision loss and 
ocular pain in the right eye, two days before. The 
patient mentioned loss of appetite and weight 
loss for three months and low fever for two 
weeks. The personal medical history of the 

patient showed no significant general or ocular 
pathology. 

 Clinical eye exam showed: 
- RE BCVA = c.f. at 50 cm; 
- LE BCVA = 20/ 20; 
- RE IOP = 16 mmHg; 
- LE IOP = 15 mmHg; 
The Goldmann visual field in right eye 

showed central scotoma on 20 degrees. 
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Slit lamp examination of the right eye 
revealed perikeratic injection, posterior 
synechiae at 180 degrees inferiorly which 
deformed the pupil, endothelial keratic 
precipitates in a triangular pattern, flare in the 
anterior chamber and Tyndall ++.  

The eye fundus showed vitreal floaters and 
vitritis (Fig. 1), slightly blurred margins of the 
optic nerve (unclear due to the inflammation or 
the vitreal flare), macula with absent foveal 
reflex, very narrow blood vessels, phantom 
vessels especially in peripheral retina, 
perivascular cuffing (vasculitic aspect) (Fig. 2), 
large cotton-wool spots and rare hemorrhages 
on the retinal periphery (Fig. 3), and, most 
important, large confluent necrotic areas in the 
periphery and mid-periphery of the retina (Fig. 
2,4). The left eye had a normal aspect (Fig. 5). 

 

 
 

 

 
 
 
 

 
 
 
 
 
 

 
 
 
 

 
 
 

Fig. 1 Eye fundus (RE) - vitritis 
 

Fig. 2 Eye fundus (RE) – large confluent areas of 
retinal necrosis, narrowed vessels 
 

Fig. 3 RE - narrowed vessels, peripheral retinal 
hemorrhage 
 
 

Fig. 4 Peripheral retinal necrosis (RE) 
 

Fig. 5 LE Fundus - within normal limits 
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We established the diagnosis: RE 
Panuveitis; Necrotizing retinitis 

 
The blood exam revealed: 
- LEUCOCITOSIS 11800/ µl (normal range 

4000 – 10000/ µl) 
- NEUTROPHILIA 10300/ µl (normal range 

2000-7000/ µl) 
- LYMPHOCYTES 800/ µl (normal range 

1000-4000/ µl) 
- THROMBOCITOSIS 683000/ µl (normal 

range 100000-400000/ µl) 
- VSH 68 mm/ h (normal range 1-30 mm/ 

h) 
- PCR 3.98 mg/ dl (normal range <0.5 mg/ 

dl) 
- TGO 44 U/ L (normal range 0-32 U/ L) 
- TGP 79 U/ L (normal range 0-65 U/ L) 
Given the results of the blood test, the 

patient was referred to hematology and 
infectious diseases department. Further exams 
showed: 

- AND-CMV 4554 copies/ mL (quantitative 
test) – latent infection (<200 copies/ mL) 

- HSV 1 Ig M 1.8 (positive >1) 
- Uroculture - urinary infection (E. Coli) 
- Abdominal ultrasound – hepatomegaly, 

most likely due to secondary hepatic cytolysis 
- CT and MRI of the thorax and abdomen 

showed no sign of neoplastic disease. 
The final diagnosis set was RE Necrotizing 

retinitis. 

Discussion 

Acute necrotizing retinitis (ARN) and 
Progressive Outer Retinal Necrosis (PORN) 
represent a spectrum of rapidly progressing 
necrotizing herpetic retinopathies. ARN usually 
strikes in immunocompetent hosts and 
continues with vasculitis, iridocyclitis, and 
vitritis. On the other hand, PORN occurs in 
immunocompromised persons due to HIV 
infection or other immunosuppressive 
conditions. These patients develop a necrotizing 
retinitis that may rapidly involve the macula as 
well as the peripheral retina, without significant 

intraocular inflammation or vasculopathy. The 
outcomes in both these entities can 
be devastating and include blindness from 
complicated retinal detachment and optic 
atrophy [1,2].  

Clinical eye fundus aspect of necrotizing 
retinitis includes: 

- Vitritis (that can be severe); 
- Disk edema and retrobulbar optic nerve 

disease are not uncommon early in the course of 
ARN; 

- Single/ multiple areas of retinal necrosis 
with distinct borders;  

- Necrotic foci in peripheral retina; 
- Extension/ coalescence of foci of retina; 

necrosis in a circumferential fashion; 
- Occlusive vasculopathy with arteriolar 

involvement (retinal vasculitis is common, 
usually, primarily we could have arteritis); 

- Prominent anterior chamber and 
vitreous inflammation;  

- Characteristics that support but are not 
required for the diagnosis:  

• optic neuropathy or atrophy, scleritis,  
• ocular pain    
- Inflammation in the anterior and 

posterior segments [1,3]; 
- Anterior granulomatous or non 

granulomatous uveitis with keratic precipitates; 
- ARN may also present with diffuse 

scleritis;  
- Therefore, it is imperative to perform a 

dilated fundoscopic examination of every patient 
with scleritis [2,3]. 

A differential diagnosis is made with 
several infectious and noninfectious entities, 
most of these conditions (with the exception of 
Behcet disease, atypical toxoplasmosis, and 
bacterial endophthalmitis) progressing at a 
much slower pace than ARN.  

The retinitis of Behcet’s disease may be 
indistinguishable from ARN. However, Behcet’s 
disease is most common in patients of Japanese, 
Middle-Eastern, or Mediterranean origin, history 
of oral aphthous ulcers, genital ulcers, or skin 
lesions (HLA B-51, CD4+, CD8+) [1,3]. 
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The management of necrotizing retinitis 
refers, first, to treating the cause of the retinitis. 
Because most cases of ARN are thought to be 
caused by Varicella Zoster Virus and HSV, the 
standard therapy is usually with intravenous 
acyclovir for 10 to 14 days, followed by a 
maintenance therapy with oral acyclovir, 
famciclovir, or valacyclovir. However, more 
recent data support the induction with oral 
therapy, for example valacyclovir 1 g three times 
a day (Aizman, Aslanides). The maintenance 
therapy for ARN is usually employed for 3 
months, in order to reduce the risk of the disease 
in the fellow eye. It may be used longer in the 
setting of immunosuppression or multiple 
recurrences [4]. 

After the first 24 to 48 hours of antiviral 
therapy, systemic corticosteroids may be 
introduced to minimize vitritis and the 
development of vitreous bands, which may 
contribute to the development of tractional 
retinal detachment [3]. 

Since the viral involvement was revealed 
the next day, we considered our patient’s 
situation as severe, so we decided to administer 
corticotherapy until the results of the tests came 
out. The patient received general corticotherapy 
(Solumedrol 1g/ d for 3 days, then Medrol 
0.8mg/ kg in a decreased dosage), and 
antibiotherapy (Ciprofloxacin 200 mg/ 8h). 
Antiviral therapy was set the next day, as we had 
the blood exam final results (Acyclovir 2g/ d for 
2 months) [3,4]. 

Complications of ARN may be devastating. 
Usually, the eye is frequently left with 360° of 
peripheral retinal atrophy, with multiple 
posterior retinal breaks secondary to retinal 
necrosis. A combination of rhegmatogenous and 
tractional retinal detachment may develop 
secondary to retinal breaks. Optic atrophy 
frequently develops in patients who suffered 
from disc edema earlier in the disease [4,5]. 

The evolution of our patient was quite 
good, considering the severity of the condition. 
After one month, RE BCVA was 20/ 30, vitritis 
disappeared, the vascular aspect normalized and 
the necrotic areas vanished (Fig. 6).  
 

 
 
 
 
 

 
 
 
 
 

Conclusion and particularity of the case 
The early diagnosis and treatment of 

necrotizing retinitis remains the key to a 
successful management while the prognosis for 
patients with severe immune dysfunction 
remains guarded. 

The prognosis of untreated ARN has 
traditionally been poor, with two-thirds of eyes 
having a visual acuity of 20/ 200 or worse due to 
retinal detachment, optic atrophy, or retinal 
pathology [3,4]. While there are reports of 
aggressive intervention resulting in better 
outcomes, overall the prognosis for patients with 
ARN remains guarded. 

The particularity of our case is acute 
necrotic retinitis in an immunosuppressed old 
patient, with a strong panuveitis component 
associated with CMV, HSV type 1 and secondary 
hepatic cytolysis, without any other associated 

Fig. 6 Eye fundus aspect of the RE 
 

Fig. 7 RE eye fundus peripheral aspect 
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immunosuppressive disease and any other 
obvious cause of immunodepression, and with a 
good outcome. Patient is still under the 
supervision of the infectious disease department. 
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Abstract 
Open globe injuries complicated with the presence of an intraocular foreign body mostly 
affect young males and represent a vision threatening condition.  
We presented the case of a 48-year-old male who presented to our emergency service 
due to ocular pain and blurred vision in his right eye. 
A metallic foreign body situated between 1 and 12 o’clock, near the corneoscleral limbus, 
that perforated the cornea, the iris, the anterior capsule of the lens and the lens, was 
detected at the slit-lamp examination. We decided to immediately remove the foreign 
body that was approximately 20 mm long. The following day, traumatic cataract had 
already developed, so we performed cataract extraction. Despite the dimensions of the 
intraocular foreign body, the retina was attached and there were no sign of retinal tears 
or vitreous haemorrhage. 
The proper management in this case led to good results in spite of the dimensions of the 
intraocular foreign body. 
Abbreviations: IOFB = Intraocular Foreign Body, IOL = Intraocular Lens, PVR = 
Proliferative Vitreo-Retinopathy 
Keywords: corneal wound, intraocular foreign body, cataract, iris-claw intraocular lens 

 
 
Introduction 

The incidence of ocular trauma is relatively 
common despite the anatomical and functional 
protective mechanisms of the eye. The orbital 
rim prevents many direct injuries from affecting 
the eye, and reflex closure of the lids aids in 
insulating the globe [1]. 

Open globe injuries complicated with the 
presence of an intraocular foreign body 
represent a vision threatening condition [2].   

Patients may have an intraocular foreign 
body without being aware that the eye was 
penetrated. A history of hammering metal on 

metal should alert the clinician to search for an 
intraocular foreign body. The material will 
dictate the type of reaction: silver, aluminum, 
platinum, and gold are rather inert and cause 
little reaction, but iron can lead to siderosis bulbi 
and eventual loss of the eye [1]. 

Surgical intervention with or without pars 
plana vitrectomy combined with intraocular 
foreign body removal and cataract extraction 
may preserve severely traumatized eyes and 
maintain or even improve vision [2]. 

The choice of the type of cataract surgery 
performed in such cases depends on the 
surgeons’ experience and the particularity of the 
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case. Frequently traumatic cataract is associated 
with anterior or posterior luxation or 
subluxation of the lens, anterior or posterior 
capsular rupture, ectropion uveae, corneal 
wounds, vitreous in the anterior chamber, 
vitreous, or iris loss. When facing a very complex 
case it is advisable to restore the anatomical 
integrity of the eye first and perform cataract 
surgery later when we have the comfort of a 
stable anterior chamber. 

Visual recovery after ocular trauma also 
depends on the involvement of the retina. The 
extraction of the opacified lens has a great 
importance as it allows the vitreoretinal surgeon 
to detect and cure associated retinal 
complications. 

Besides the right management of the 
corneal or scleral wound, retinal complications 
and traumatic cataract, another important step 
in managing these patients is the choice of the 
type of artificial intraocular lens. 

There are several options in placing the 
intraocular lens: in the posterior chamber - iris 
fixation, scleral suture, placing it in the sulcus or 
in the anterior chamber. It is advisable to place 
the artificial IOL in the posterior chamber. 

Transscleral fixation of a posterior 
chamber IOL is technically challenging, requiring 
more surgical time and has an increased 
possibility of associated complications such as 
retinal detachment, IOL decentration and 
endophthalmitis. Angle – supported anterior 
chamber IOLs are associated with long-term 
complications such as bullous keratopathy. 

Posterior iris-claw fixated IOL is a viable 
option due to less surgical time and minimal 
complications. Progressive pigment dispersion 
and secondary pigmentary glaucoma are not a 
common late complication of this type of IOL [3-
5]. 

Case report 

Herein we presented the case of a 48-year-
old male who presented to our emergency 
service due to ocular pain and blurred vision in 

his right eye. While cleaning an oven with a 
metallic brush, the patient felt a foreign body 
sensation in the right eye. Best-corrected visual 
acuity of his right eye was 0.9. 

Slit lamp examination of the anterior pole 
of the right eye revealed conjunctival congestion, 
watery discharge. Around 12 o’clock, a metallic 
foreign body was detected near the corneoscleral 
limbus, which perforated the cornea, the iris, the 
anterior capsule of the lens and the lens (Fig. 1). 
We could not perform the full examination of the 
posterior pole, so we could not establish the 
trajectory of the intraocular foreign body. Ocular 
B-scan was not performed because of the 
penetrating corneal wound. X-ray of the orbit did 
not offer enough details and computed 
tomography could not be performed at that time 
in our service. 
 

 
 
 
 
 
After performing an anti-tetanic 

prophylaxis, we decided to extract the 
intraocular foreign body by using a forceps. Since 
it had a helicoidal shape, we had to perform 
several circular movements (Fig. 2 a,b). We 
were surprised to find out that the wire that 
perforated the eye was almost 20 mm long (Fig. 
3). We injected an antibiotic in the anterior 
chamber and placed a contact lens to protect the 
cornea and facilitate the healing of the point-like 
corneal wound. 

 

Fig. 1 IOFB at presentation 
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On the first day postoperatively, the slit 
lamp examination revealed a stable anterior 

chamber and a totally opacified lens with 
anterior capsule rupture. B-scan ultrasound 
showed no sign of vitreous haemorrhage and an 
attached retina. Visual acuity of the right eye was 
hand motion determined because of the 
traumatic cataract. We decided to extract the 
opacified lens. Due to the age of the patient, the 
lens was very soft so we performed its extraction 
with a blunt cannula under viscoelastic 
protection, with good results (Fig. 4). We noticed 
a posterior capsule break because the foreign 
body passed through the lens into the vitreous 
cavity. Surgical aphakia was corrected with an 
intraocular lens fixated to the posterior face of 
the iris. At one week follow-up, the best 
corrected visual acuity was 0.8 and the retina 
was attached. 
 

 
 
 
 
 
 

Discussion 

Penetrating corneal wounds with 
intraocular foreign bodies are challenging 
situations, as they require very complex 
therapeutic management. Sometimes, the 
surgeon can extract the foreign body and cure 
the associated complications in one surgical 
intervention, but there are times when several 
interventions are needed. In our case, we 
performed the extraction of the intraocular 
foreign body and the management of the corneal 
wound at once, postponing the cataract 
extraction and IOL implantation. 

Fig. 2 a,b Intraoperative aspects - extraction of 
the helicoidal IOFB with the forceps 

Fig. 3 IOFB measuring almost 20 mm in length 
 

Fig. 4 Postoperative aspect (after cataract 
extraction). We noticed the round pupil and the 
iris defect between 12 and 1 o’clock 
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A thorough examination of the patient with 
penetrating corneal wound should be made as 
most of the times one or several intraocular 
foreign bodies may be associated. Patel et al. 
suggested that 14% of the patients with 
penetrating globe trauma have intraocular 
foreign bodies. Radiological examinations can be 
performed to detect intraocular foreign bodies: 
X-ray, ultrasound, computed tomography of the 
orbit. CT examination at presentation identified 
IOFB in more than 90% of the cases, B-scan 
ultrasound revealed an IOFB in 51.9% of the 
cases and clinical eye examination in 45.6% of 
the cases [6,7]. In our case report, the 
intraocular foreign body was visible at the 
clinical examination. CT or B-scan ultrasound 
could have revealed the depth and complications 
associated with the IOFB: vitreous hemorrhage, 
retinal detachment, and endophthalmitis. 

A B-scan ultrasound was performed the 
day after the IOFB extraction. The retina was 
attached and the vitreous was clear and 
homogeneous. 

Another important fact is the management 
of the cornel perforation. In our case, it was 
point-like, with the diameter of less than 1 mm. 
After extracting the intraocular foreign body, the 
anterior chamber was stable. That was why we 
decided to place a contact lens instead of a 
corneal suture, avoiding the irregular 
astigmatism and the corneal scar due to the 
suture.  

Most of the patients with intraocular 
foreign bodies already have traumatic cataract 
when they address to the ophthalmology service. 
In our case, since we saw our patient one hour 
after the accident, the lens was clear. Traumatic 
cataract developed later, after IOFB extraction. 

We decided to extract the opacified lens. 
This led to the improvement of the visual acuity 
and to a better visualization of the posterior 
pole, which helped in the detection and 
treatment of retinal complications [8]. 

There are several methods of treating 
traumatic cataract: extracapsular, intracapsular 
extraction and phacoemulsification. Because of 
the anterior capsule tear, in our case, 
capsulorhexis was more challenging than usual. 
We also had to pay attention to hydrodissection 
because posterior capsule tear might also be 
present. Ocular hypotony and posterior capsule 
break makes the surgical intervention difficult 
and risky [9]. 

In this particular case, the traumatic 
cataract was intumescent. This led to the 
extension of the anterior capsule break caused 
by the IOFB. We used trypan blue to stain the 
anterior capsule. Capsulorhexis was followed by 
gentle hydrodissection and extraction of the soft 
lens with a cannula (Fig. 5 a,b,c). Repeated 
viscoelastic injections were performed in the 
anterior chamber during the procedure in order 
to maintain its stability and protect the corneal 
endothelium. Vitreous could be found in the 
anterior chamber due to a posterior capsule 
break. Triamcinolone straining and anterior 
vitrectomy were used for its removal. 

Choosing the right type of intraocular 
artificial lens is very important when 
appropriate capsular support is absent. Several 
types are available: IOL with scleral fixation, 
anterior chamber IOL and iris-claw IOL. Several 
studies revealed that fixating an iris-claw IOL on 
the posterior face of the iris result in reduced 
surgical time and good stability of the IOL on 
long-term. 
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According to Labeille et al., the 
complications associated with this type of IOL 
were: cystoid macular edema, retinal 
detachment, transient intravitreal hemorrhage, 
secondary glaucoma and choroidal detachment, 
but with a lower incidence in comparison with 
the scleral fixation IOL [10]. Placing the IOL on 
the posterior face of the iris reduces the risk of 
endothelial cells loss and of bullous keratopathy. 
These are some of the reasons that determined 
us to use this type of IOL to correct the surgical 
aphakia in our case. Postoperative best-
corrected visual acuity was 0.8. 

Even if surgical outcome was good, long-
term complications could arise. 

The most important complication of open 
globe injury is endophthalmitis. The frequency of 
endophthalmitis after open globe injury is 6.8% 
[11] and the etiology is mostly Staphylococcus 
spp. The following factors were associated with 
the subsequent development of endophthalmitis: 
dirty wound, retained intraocular foreign body, 
lens capsule breach, delayed primary repair [11]. 
Our patient underwent a prompt surgical 
intervention for IOFB extraction followed by the 
irrigation of the anterior chamber with 
vancomycin and systemic antibiotic therapy. It 
did not develop any signs or symptoms of 
endophthalmitis. 

Secondary glaucoma is another 
complication. There is a strong correlation 
between traumatic cataract, angle recession of 
minimum 180 degrees, iris trauma, traumatic 

ectopia of the lens and secondary traumatic 
glaucoma [12]. According to Bojikian et al., 
traumatic IOP elevation and glaucoma are 
common after visually salvageable open-globe 
injury. Most cases develop within 6 months, 
although longer follow-up remains important for 
case detection [13]. 

Between 15-32% of the patients with IOFB 
may develop retinal detachment [8]. In our case 
report, retinal injury was not associated even 
though the IOFB was almost 20 mm long. 

Young patients can develop proliferative 
vitreoretinopathy in the absence of retinal 
breaks, leading to vitreoretinal tractions, 
secondary retinal breaks, tractional retinal 
detachment, and decreased visual acuity. It is 
important to perform a thorough follow up of 
young patients with open globe injury and 
address them to the vitreoretinal surgeon at the 
first signs of PVR. 

Macular pucker is frequent when the IOFB 
touches the retina near the macula or the 
temporal vascular arcades [14]. Vitreous 
hemorrhage is present in almost all the cases of 
IOFB following open globe injury. Sometimes, it 
reabsorbs by itself but most of the times it 
requires posterior vitrectomy. 

We must not neglect the risk of 
sympathetic ophthalmia. In our case, the risk 
was low because of the good surgical 
management without vitreous or iris loss. 

Conclusions 

Ocular trauma occurs mostly in young, 
active males. 

Open globe injuries with IOFB require a 
thorough examination of the eye. The detection 
and treatment of the associated complications 
can determine a favorable outcome with the 
restoration of the anatomical integrity of the eye 
and a good visual acuity. 
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Abstract 
The paper presents the case of a 57-year-old male patient who complained of slow 
progressive loss of visual acuity. Anamnesis revealed he was a heavy drinker and he was 
previously diagnosed with a pancreatic cancer, observed on the MRI. The clinical 
examination revealed ocular features that made the diagnosis difficult. Initially, it 
seemed to be a case of narrow angle glaucoma but further ocular examinations revealed 
macular thinning. 
Keywords: cancer-associated retinopathy, paraneoplastic retinopathy, autoimmune 
retinopathy 

 
 
Introduction 
Case report 

A 57-year-old man presented to the 
ophthalmology department complaining of 
progressive visual loss, which he had been 
suffering from for the last few weeks, wishing to 
undertake surgery for cataract. Anamnesis 
revealed he was a heavy drinker and that he was 
recently discovered with pancreatic cancer 
(observed on the MRI). He was not taking any 
medication but he mentioned he was scheduled 
for a consultation with the oncologist. At 
presentation, his visual acuity was 1/ 10 with his 
own corrective glasses at both eyes. Measured 
refraction was around +4 spherical diopters (Fig. 
1) but the maximal correction did not provide a 
better visual acuity. Intraocular pressure 
measured by a non-contact tonometer was 9 in 
his right eye and 14 in his left eye. 

 
 
 Fig. 1 Refraction 
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The biomicroscopic examination revealed a 
shallow anterior chamber and a clear lens (Fig. 
2). Due to this anatomical conformation, narrow 
angle glaucoma was suspected but the patient 
did not recall any episodes of ocular pain, 
redness, and acute loss of visual acuity. The 
fundus examination was performed under a 
careful dilatation, with tropicamide and revealed 
a few soft macular drusen in the right eye, and a 
curious sectorial temporal pallor of both optic 
nerve heads (Fig. 3,4). Red free images of the 
posterior pole were taken but did not reveal any 
loss of ganglionar nerve fibers suggestive of 
glaucoma (Fig. 5,6). 

 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

Fig. 2 Anterior aspect 

Fig. 3 Fundus examination RE 

Fig. 4 Fundus examination LE 

Fig. 5 Red free image REF 

Fig. 6 Red free image LEF 
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Humphrey visual field examination 
revealed central scotomas in both eyes. The 
patient was unable to fixate, hence a lot of 
fixation errors (Fig. 7,8) appeared. These results, 
which were not specific for glaucoma, oriented 
more towards a macular disease or some kind of 
optic nerve disease (neuritis or AION). Optical 
coherence tomography for both maculae and 
optic nerve heads was recommended for further 
investigation. 

Optical coherence tomography revealed a 
macula thinner than average, highlighted by the 
red color on the thickness map (Fig. 9,10). OCT 
of the optic nerve head and RNFL analysis 
showed a thick neuroretinal rim, with no 
evidence of optic nerve atrophy. The results 
suggested a macular disease.  

 

 
 
 
 
 

Fig. 7 Visual field RE 

Fig. 8 Visual field LE 

 
Fig. 9 OCT LE 
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Diagnosis 

The clinical signs and paraclinical 
examinations alone were not sufficient for a 
positive diagnosis, but as the patient revealed 
documents about his general health, mentioning 
that he was diagnosed with pancreatic cancer, 
the diagnosis of a cancer associated retinopathy 
(CAR) seemed plausible. No diagnostic criteria 
were set for this type of paraneoplastic 
retinopathy. Apart from the above mentioned 
criteria, one of the most important was the 
identification of serum anti-retinal antibodies, 
the most important of these being the anti-
recoverin (a 23-kDa protein) and the anti-alpha-
enolase antibody (46-kDa) [6,7]. USA has tests 
for the identification of these antibodies. On the 
other hand, these antibodies are not diagnostic 
tools for CAR themselves because they were also 
identified in normal individuals, so they must be 
correlated with the clinical findings. 

Differential diagnosis 

1. subacute or intermittent angle closure 
glaucoma - visual field defects were not 
characteristic for glaucomatous damage. The 
optic nerve OCT revealed a normal width of the 
neuroretinal rim. 

2. toxic neuropathy - the patient was a 
heavy drinker 

3. retrobulbar neuritis or ischemic 
neuropathy - the paraclinical investigations 
localized the disease at the level of the macula 
and not at the level of the optic nerve. 

4. retinal dystrophies 
5. optic nerve tumors - The MRI revealed 

only the pancreatic mass, with no sign of other 
affected organs. 

Treatment 

The patient followed the oncologist for the 
treatment of his cancer. At this moment, there is 
no known effective treatment for CAR. The 
treatment of systemic cancer does not lead to the 
improvement of vision. Many systemic 
immunosuppressive medications have been tried 

Fig. 10 OCT RE 
 

Fig. 11 OCT optic nerve 
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with mild and transient improvement in the 
visual acuity but no long lasting improvement 
has been recorded [1]. 

Evolution and prognostic 

The patient could not be followed-up for 
more than a few weeks because he did not come 
to the ophthalmological evaluations anymore. 
The prognosis for visual recovery in CAR was 
poor, but, on the other hand, complete or further 
progressive visual loss did not occur. Usually, 
disease stabilization occurs in such a case. 

Case particularities 

Although initially the patient seemed to 
have a form of angle closure glaucoma due to his 
shallow anterior chamber, further exams showed 
a thinned macula and no objective signs of nerve 
damage. 

Cancer associated retinopathy is a rare 
disease that is most often associated with colon 
or gynecologic cancers. The presented case 
associated a maculopathy and a pancreatic 
cancer. 

Discussions 

The presented case closely resembled 2 
other cases that were recently presented by 
Eadie et al. They reported the cases of 2 women 
with localized foveal flattening and history of 
cancer. The OCT findings showed the flattening 
of the foveal depression in both eyes with the 
disruption of the inner retinal layers [2]. 

Cancer associated retinopathy is a specific 
type of paraneoplastic disease of the eye, 
associated with the presence of extraocular 
malignancy and circulating autoantibodies 
against retinal proteins. It is hypothesized that 
some tumors express protein antigens that are 
the same or cross-react with retinal proteins [3]. 

CAR is triggered by an alteration of the 
immune system. The autoimmune reaction leads 
to retinal photoreceptor cell death. In patients 
with a diagnosis of systemic cancer, screening 
should be done for anti-retinal antibodies, in 
particular anti-recoverin (23-kDa protein) [4] 
and anti-alpha-enolase (46-kDa) [5]. 

The first retinal antigen shown to represent 
the source of autoimmunity in CAR was a 23 kDa 
protein named recoverin [6], but many other 
proteins were found to be antigenic (alfa-enolase 
[7], transducin). 

Electroretinography (ERG) is very 
important to highlight the retinal dysfunction. 
Full field ERG is abnormal in most cases 
(attenuated or absent photopic and scotopic 
response) [8]. In cases in which only the cones 
are affected, full field ERG may be normal but 
multifocal ERG reveals the macular disease. OCT 
is helpful in evaluating patients with CAR and the 
studies published so far showed reduced central 
macular and foveal thickness [9]. 
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Abstract 
Objective: To report a case of intraocular ossification, describe its particularities and 
review some of the pathogenesis theories. 
Methods: We described the case of a 31-year-old woman with a history of perforating 
trauma ten years before, who presented in our clinic for right eye pain. The patient 
wanted a cosmetic improvement so an evisceration was proposed. An intraocular hard 
yellowish mass, which had a histopathological examination, was found intraoperatively. 
Results: We diagnosed the case as an intraocular ossification, based on the medical 
history and histopathological specimen examination, which proved to be an ossified 
structure. 
Conclusions: In spite of a rare occurrence, our case emphasized the theory that trauma 
and subsequent neurogenic inflammation could lead to osseous metaplasia.  
Keywords: intraocular ossification, osseous metaplasia, bone formation 

 
 
Introduction 

Eyeball structures ossification is a rare type 
of metaplasia. Chronic inflammation, trauma, or 
a long-standing retinal detachment can be an 
etiologic factor for the heterotopic bone 
formation. We reported a case of a 31-year-old 
woman with a history of perforating trauma ten 
years before, who complained of right eye pain 
and wanted a cosmetic appearance 
improvement. During the evisceration, a hard, 
yellowish mass was discovered in the eyeball. 
We diagnosed the case as an intraocular 
ossification, based on the histopathological 
specimen examination, which proved to be an 
ossified structure.  

Ectopic bone formation can be found in any 
soft, highly vascularized tissue, but has a rare 

intraocular occurrence. In a study conducted by 
Finkelstein and Boniuk [1] on 2486 enucleated 
eyes, an intraocular ossification was described in 
only 119 (4.8%) cases. An association between 
ectopic ossification and long-standing retinal 
detachment, chronic inflammation, phthisis 
bulbi, microphthalmia, buphthalmos, or some 
intraocular tumors [2-4] was found. A case of 
intraocular ossification was reported and some 
of the theories about it were reviewed. 

Case report 

A 31-year-old woman presented to our 
clinic complaining of right eye pain and cosmetic 
appearance. She had a history of perforating 
trauma of the right eye due to a car crash ten 
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years before. At that time, she underwent 
vitrectomy for rhegmatogenous retinal 
detachment and had several reattachment 
procedures over the years. On the eye exam, the 
right eye had no light perception, the right 
cornea had a central epithelial defect, with fine 
dust-like subepithelial deposits, emulsified 
silicone oil in the anterior chamber, a round, 
nonreactive pupil and corectopia, and it revealed 
postoperative aphakia (Fig. 1). The fundus 
examination of the right eye revealed full-
thickness fixed retinal folds in three quadrants 
and subretinal strands. The left eye was normal.  
 

 
 
 
 
 
 

A standard evisceration technique with a 
polymethylmethacrylate implant was used. 
When the eyeball content was removed, a hard 
mass could be palpated covering the temporal 
inner sclera. With a successive dissection, a hard, 
white, 30 x 3 x 1 mm mass was exposed (Fig. 2 
a,b). It was difficult to distinguish the origin of 
the mass considering the medical history. We 
had a histopathological specimen evaluation 
done, which described an ossified structure with 
areas of thin retinal tissue attached that could be 
a posttraumatic ossification. 
 

 
 

 
 
 
 
 

Discussion 

Intraocular abnormal bone formation is an 
entity that occurs in degenerative tissues, 
chronic eye disease, tumors, or congenital 
disorders [1-6]. Generally, there are two types of 
osteogenic precursor cells that induce 
ossification: one can be determined, found in the 
bone marrow stroma; others are inducible, 
found in the circulating blood and the connective 
tissue framework of many other tissues [7]. 
Inducible osteogenic cells need an agent to 
induce bone formation, which could be cells from 
the retinal pigment epithelium (RPE) or some 
types of morphogenic multifunctional cytokines 
[8,9]. The retinal epithelium cells in the eye are 
considered to be pluripotent and have the 
capacity to differentiate the mesenchymal 
phenotype, including fibroblasts and osteoblasts 
which are osteogenesis inducing cells [1,10]. 

Fig. 1 Intraoperative aspect of the anterior 
segment 
 

Fig. 2 a,b Intraoperative aspect of the intraocular 
mass 
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Intraocular ossification has an incidence 
reported in large series of enucleated eyes, that 
varies from 5% to 18%, but there are 
unpublished studies that report an occurrence 
rate of more than 38% [1,11]. The osseous 
metaplasia is diagnosed differently depending on 
the date of onset and the examination methods 
[12]. Generally, the studies found that a 10 to 20 
year period is needed. In some rare cases, an 
intraocular bone is formed in less than two years 
after the initial injury [1,11]. Choroidal 
ossification can be histopathologically diagnosed 
one year after the ocular trauma, but it needs 10 
to 20 years to be radiologically identified [13]. 
The correlation between age and the etiological 
factors of this condition was pointed out in one 
of the studies. Trauma was the leading cause for 
the 10 to 50 years old age group, while for the 
51-90 years old group, the inflammation was the 
leading etiological factor [5]. 

The first studies reported the site of 
intraocular ossification only external to the 
neurosensory retina [1,5]. With the advance of 
surgical techniques, it became possible to 
conduct histopathological studies on epiretinal 
membranes. Such studies reported osseous 
metaplasia in epiretinal membranes obtained at 
vitreoretinal surgery [14,15]. Now, we can 
assume that the location of heterotopic bone can 
be pre-retinal, sub retinal or in both location and 
in some certain conditions there could be 
intraretinal ossification [11].  

Complex pathogenic mechanisms are 
suggested for every different site of intraocular 
ossification. The principal source of fibrous and 
osseous metaplasia appears to be retinal 
pigment epithelium [9]. Growth differentiation 
factor-5 (GDF-5), bone morphogenic protein-7 
(BMP-7), and transforming growth factor beta-1 
(TGF β1) are multifunctional cytokines that have 
important roles in bone formation [9]. A model 
for bone formation was proposed in a study 
conducted by Toyran S et al. [9]. Chronic end-
stage eye disease is often accompanied by 
intraocular inflammation. The inflammatory cells 
release interleukin-1 (IL-1) or tumor necrosis 
factor alpha (TNF-α), stimulating the RPE to 
produce TGF β1 and BMP-7. TGF β1 triggers 
epithelial-mesenchymal transformation of RPE 
cells into RPE fibrous metaplasia. BMP-7 inhibits 
this transformation by counteracting the effect of 
TGF β1. Additionally, BMP-7 promotes the 

transformation of metaplastic RPE into 
osteoblasts. It is likely that GDF-5, which was co-
localized with BMP-7 in areas of RPE metaplasia, 
also stimulates osseous metaplasia. 

Preretinal ossification occurs after the 
migration of retinal pigment epithelium from the 
sub-retinal space to the retinal surface, along the 
back surface of the detached retina (through 
retinal breaks) [14,15]. Bone formation could 
occur within the fibrous membranes or the 
proliferating vitreoretinal mass, suggesting the 
possibility of multi-directional metaplasia of the 
retinal pigment epithelial cells [11]. 

Drusen are an abnormal accumulation of 
extracellular material in Bruch’s membrane that 
is suggested to be an important step in the 
transdifferentiation of retinal pigment 
epithelium following retinal detachment [16]. As 
drusen have various morphologies, there is a 
possibility that some components within to act 
like an inducing agent for osteogenesis in earlier 
stages.  

 A different possible theory suggested by 
Munteanu M et al. [12] describes the ossification 
of the choroid. Some of the factors that cause 
bone formation within the choroid are BMPs, 
growth factors, and in particular, pericytes and/ 
or circulant mesenchymal stem cells (MSCs). The 
pluripotent MSCs can differentiate between 
different cell types like osteoprogenitor cells that 
secrete bone matrix. Bone matrix regeneration 
and remodeling leads to the formation of 
spicules and thereafter osseous trabeculae 
which, by interconnection, generate primary 
spongy bone, later replaced by lamellar bone. 
The histopathological aspect of ossified 
choroidal tissue reveals a spongy type, consisting 
of osseous lamellae, osteocytes, bone canaliculi, 
and adipose tissue. This lamellar bone structure 
supports the hypothesis of endoconjunctive/ 
desmal ossification, without passing through the 
cartilage phase. This theory seems to explain 
more suitable our findings – a hard mass with a 
semicircular configuration, perfectly adapted to 
the eye wall and located between the retina and 
the sclera. 

 To summarize, intraocular ossification is 
a rare finding, with complex pathogenic 
mechanisms not entirely understood. Specialists 
came to an agreement that chronic inflammation, 
posttraumatic neurogenic inflammation, bone 
morphogenic proteins, drusen components, and 
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the differentiation of mesenchymal stem cells are 
parts of the pathogenesis. 
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Abstract 
Objective: To evaluate the corneal topographical changes after Femtosecond-LASIK 
surgery in eyes with mixed astigmatism. 
Methods: We present the analysis of the corneal Scheimpflug topographies of a patient 
treated with Femtosecond-LASIK technique for bilateral mixed astigmatism. 
Results: Three-dimensional reconstruction maps and differential anterior curvature 
maps were used to demonstrate the ablation profile and its stability in time. 
Conclusions: Visual and refractive results were very good after surgery, being 
topographically confirmed by the corneal reshaping which was performed as planned, 
the achieved ablation being stable during the one-year follow-up period. 
Keywords: Femtosecond-LASIK, Mixed Astigmatism, Scheimpflug Analysis, Corneal 
Topography, Tangential Anterior Map 

Introduction 

Astigmatism is the condition of refraction 
in which the rays of light coming from a point 
source cannot produce a point on the retina 
[1,2]. Cornea is the major source of astigmatism 
in the optical system as it is responsible for 
about 74% of the total dioptric power of a 
normal eye [3]. The optical power of the mixed 
astigmatic eye is different in two principal 
meridians, perpendicular to one other, one 
meridian being myopic and the other being 
hyperopic [4]. The aim of corneal refractive 
surgery in mixed astigmatism is to reshape the 
cornea, flattening it in the myopic meridian and 
steepening it in the hyperopic meridian [5]. 

After the corneal refractive surgery, 
changes in the corneal shape and curvature can 
be evaluated by using a variety of devices based 
on Placido-disc systems and elevation analyzers 
[6]. The Schwind Sirius (Schwind Eye-Tech-
Solutions GmbH&Co, Germany) is a device that 
combines a Scheimpflug camera with a Placido 
disc corneal topographer [7]. Placido-based 
videokeratoscopy measures the corneal 
reflection of mires (circles of light) of known 
radius, the corneal power being estimated 
mathematically. Rotating Scheimpflug camera 
system uses the slit illumination to obtain an 
optical section that is captured in a side view, the 
camera being oriented according to the 
Scheimpflug principle, in order to create sharp 
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images from anterior corneal surface to depth 
[8]. Data obtained after corneal scanning are 
converted to computerized color scale maps [6]. 

The axial (or sagittal) map is the most 
commonly used map for routine screening, as it 
easily classifies the normal and abnormal 
corneas and differentiates between spherical, 
astigmatic or irregular corneas. Due to the 
Placido rings configuration and to the axial 
acquisition which intersects with the instrument 
axis, the sagittal map fails to describe the true 
shape and power of the peripheral cornea [6,9]. 

The tangential map (also called 
“instantaneous radius of curvature”) has a better 
accuracy in the evaluation of the peripheral 
changes in shape and curvature but has the 

tendency to reveal excessive details that are not 
always clinically relevant. It may be very useful 
in detecting mild corneal changes that could not 
be detected by the sagittal maps [6,9]. 

The three-dimensional reconstruction 
maps, available in both sagittal and tangential 
acquisitions, offer an overall view and a better 
understanding of the real corneal shape with 
steep and flat areas [9]. Normal corneas are 
prolate, being steeper centrally and flatter 
peripherally, with a medium anterior refractive 
power of 43.00-43.50 diopters [10]. Fig. 1 shows 
the three-dimensional tangential anterior and 
sagittal anterior configuration of a normal 
spherical cornea. 

 

 
 
 
 
 
 
Material and methods – Case study 

A 23-year-old white woman (P.A.M.), 
underwent bilateral Femtosecond-LASIK with 
the VisuMax – Mel80 platform (Carl Zeiss 
Meditec, Germany), to correct mixed 
astigmatism. Preoperative manifest refractive 
errors were +1.75 – 3.25 x 0o in the right eye and 
+1.75 – 3.75 x 175o in the left eye. The best-
corrected visual acuity of both eyes was 20/20. 
The patient underwent refraction with fogging 
and refraction under cycloplegia, which 
demonstrated a hyperopic shift of 0.5 and 1.25, 
respectively in both eyes. Keratometry values for 

the right eye were K flat 41.23 x 8o, K steep 44.28 
x 98o and for the left eye K flat 41.20 x 177o, K 
steep 45.05 x 87o. Corneal pachymetry in the 
thinnest location was 0.565 mm in the right eye 
and 0.561 mm in the left eye. Topographies were 
performed with the Schwind Sirius 
topographer. Preoperative slit-lamp 
biomicroscopy and mydriatic fundoscopy 
revealed no pathological findings.  

Femtosecond laser parameters for the 
anterior corneal flap cutting were chosen as it 
follows: depth of 120 µm, diameter of 8.8 mm, 
hinge of 3.84 located superiorly and side cut 
angulation of 50o. We have chosen a refraction of 

Fig. 1 Scheimpflug topography of a spherical cornea. Left image – tangential anterior map; Right image – 
sagittal anterior map 
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+2.25 – 3.25 x 0o in the right eye and +2.25 – 3.75 
x 175o in the left eye for the excimer treatment 
plan, with an optical zone of 6.5 mm for both 
eyes. Surgery was uneventful.  

Postoperative examinations were carried 
out on the first day following the surgery and 
then after one, six and twelve months. We 
evaluated the uncorrected distance visual acuity 
(UDVA), the manifest refraction and we 
performed slit-lamp examinations at each visit. 
Except for the first postoperative day, 

topographies were achieved at each follow-up 
visit. 

Results 

Postoperative results were good, with full 
recovery of uncorrected vision and a manifest 
refraction very close to emmetropia. The 
keratometry was constant over the follow-up 
period (Table 1). 

 
Table 1. Postoperative visual acuities, manifest refraction and keratometric measurements for patient P.A.M. 

Postoperative visit UDVA Manifest refraction K flat K steep 
Right eye: 

- 1 day 
- 1 month 
- 6 months 
- 12 months 

 
20/ 20 
20/ 20 
20/ 20 
20/ 20 

 
+0.75 –1.00 x 87o 

+0.50 –0.25 x 44o 

+0.75 –0.25 x 33o 

+0.75 –0.25 x 19o 

 
42.50 x   97o 
42.75 x   90o 

42.75 x     0o 

42.50 x 110o 

 
43.25 x     7o 
43.00 x 180o 

42.75 x   90o 

43.00 x   20o 
Left eye: 

- 1 day 
- 1 month 
- 6 months 
- 12 months 

 
20/ 20 
20/ 20 
20/ 20 
20/ 20 

 
+0.25 –0.75 x 173o 

+0.25 –0.50 x 168o 

+0.75 –0.25 x 177o 

+0.50 –0.50 x 176o 

 
42.75 x 179o 

42.50 x 163o 

42.75 x 168o 

42.75 x 167o 

 
43.00 x 89o 

43.25 x 73o 

43.25 x 78o 

43.25 x 77o 
 

We further present the corneal 
topographies performed pre and postoperatively 
and their analysis regarding the corneal shape 
and curvature changes occured after the 
refractive surgery and their stability over the 
follow-up period. 

Fig. 2 and 3 demonstrate the results of 
the calculated ablation we have performed for 
the right eye and the left eye respectively. The 
preoperative tangential anterior map was on the 
upper-left and the one-month postoperative 
tangential map was on the upper-right. As the 

color scale was the same for both topographical 
aquisitions, we were able to directly compare the 
two scans on a differential map, visualizing the 
ablation profile. The relative shape of the 
corneas was changed with flattened areas in the 
myopic meridians and steepened areas in the 
hyperopic meridians. As a result of the surgery, 
the corneas theoretically looked as if they were 
spheres. The corneal shape changing result can 
be better understood in the three-dimensional 
reconstruction, shown in Fig. 4 for the right eye 
and in Fig. 5 for the left eye.  
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Fig. 2 Up-left: Tangential anterior map for the 
right eye of the patient P.A.M. at the preoperative 
visit. Up right: Tangential anterior map for the 
right eye of the patient P.A.M. at 1-month 
postoperative visit. Bottom: Differential tangential 
anterior map between preoperative and 
postoperative 1 month visits, for the right eye of 
the patient P.A.M. 
 

 
 
Fig. 3 Up-left: Tangential anterior map for 
the left eye of the patient P.A.M. at the 
preoperative visit. Up right: Tangential 
anterior map for the left eye of the patient 
P.A.M. at 1-month postoperative visit. 
Bottom: Differential tangential anterior map 
between preoperative and postoperative 1 
month visits, for the left eye of the patient 
P.A.M. 
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Two postoperative corneal topographical 
maps were also compared in order to 
demonstrate the ablation stability in time. The 
postoperative differential maps for both eyes 
were achieved by substracting the 12-months 
postoperative map from the one obtained at the 
1-month follow-up visit. The postoperative 

differential maps displayed on the bottom of Fig. 
6 (for the right eye) and Fig. 7 (for the left eye) 
show exactly the changes that had occured in 
every corneal point during the 1-year follow-up. 
The ablation profile was stable, with 
unsignificant changes of the radius of curvature 
inside the optical zone.  

 
 
 

Fig. 4 Tangential anterior map of Scheimpflug topography of the right eye of patient P.A.M. Left image – 
Preoperative; Right image – one-month postoperative 
 

Fig. 5 Tangential anterior map of Scheimpflug topography of the left eye of patient P.A.M. Left image – 
Preoperative; Right image – one-month postoperative 
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Fig. 6 Up-left: Tangential anterior map for 
the right eye of the patient P.A.M. at 1-month 
postoperative visit. Up right: Tangential 
anterior map for the right eye of the patient 
P.A.M. at 12 months postoperative visit. 
Bottom: Differential tangential anterior map 
between postoperative 1 month and 12 
months visits, for the right eye of the patient 
P.A.M. 
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Discussion 

Nowadays, corneal topography is an 
indispensable investigation in the preoperative 
and postoperative refractive surgery 
management. The curvature maps, available in 
bi- and three-dimensional imaging are very 
useful to better understand the corneal shape 
changes that occur after surgery. Modern 
software allows a comparative analysis of the 
corneal corresponding points and generates 
differential maps that are useful in the precise 
evaluation of changes between preoperative and 
postoperative visits or between two 
postoperative moments. 

In the presented case, Femtosecond-LASIK 
technique was a suitable option for the 
correction of mixed astigmatism. During the 
entire follow-up period of one year, the 
uncorrected vision was 20/20, the manifest 
refraction was very close to emmetropia and the 
keratometry had constant values. The 
topographical maps used in the analysis 
demonstrated a proper ablation profile and its 
stability within at least one year. 
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Fig. 7 Up-left: Tangential anterior map for the 
left eye of the patient P.A.M. at 1-month 
postoperative visit. Up right: Tangential 
anterior map for the left eye of the patient 
P.A.M. at 12 months postoperative visit. Bottom: 
Differential tangential anterior map between 
postoperative 1 month and 12 months visits, for 
the left eye of the patient P.A.M. 
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Abstract 
We are presenting the case of a patient who was clinically diagnosed with 
subconjunctival ocular dirofilariasis, confirmed by the parasitological examination. The 
treatment consisted in the surgical extraction of the parasite, a local treatment with 
antibiotics and steroidal anti-inflammatory mydriatic and general treatment with 
antihelminthic, antibiotic, analgesic, and anti-inflammatory drugs. The intraoperative 
and postoperative evolution of the case was favorable. 
Keywords: Dirofilaria repens, ocular dirofilariasis, ocular parasite 

 
 
Introduction 

Dirofilaria repens (Spirurida, 
Onchocercidae) is a nematode that parasitizes 
mainly dogs (Canis lupus familiaris) and other 
mammals, but may also infect humans, being 
considered a zoonotic agent [1]. The parasite’s 
most frequent localization in humans is in 
subcutaneous and ocular tissue (75.8%), 
especially in the ocular area, which is accessible 
to mosquitoes that act as vectors [2]. 

Adult parasites are found in subcutaneous 
tissues while the larvae (known as microfilariae) 
are found in the blood of the infested animals. 
They are ingested by mosquitoes of genera 
Aedes, Anopheles, or Culex during the blood 
meal. The larvae grow and become infective 
inside the mosquito’s body. Infective L3 larvae 

may be transferred to humans through 
inoculation when the mosquitoes feed [3]. 

Case report 

A 54-year-old female patient, living in a 
rural area in Salaj county, Romania, having 
contact with dogs, cats, pigs, rabbits in the 
household, presented to the emergency room of 
Cluj Ophthalmology Clinic, complaining of a 
sudden ocular pain that persisted from the 
previous day, with burning, itching and epiphora 
in the left eye (LE). 

Family history and personal history were 
not relevant to the condition for which the 
patient presented to our clinic. 

Functional ocular examination revealed a 
visual acuity of 20/ 20 in both eyes, normal 
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intraocular pressure (14 mmHg in the right eye 
(RE) and 17 mmHg in the LE). 

A round formation containing a mobile 
larva in the subconjunctival temporal region of 
bulbar conjunctiva was observed at the slit lamp 
examination of the LE, overlying a conjunctival 
congestion and underlying the episcleral tissue. 

Examination of the fundus of the eye 
revealed a well-defined vital papilla, a macula 
with reduced foveolar reflex, and normal blood 
vessels without the presence of other larval 
forms at the back of the eyeball. 

Based on clinical examination, the LE 
diagnose was subconjunctival ocular parasitosis. 
General clinical examination did not reveal the 
presence of subcutaneous nodules, which might 
be also present in Dirofilaria repens infestation. 
Heart ultrasound, abdominal ultrasound, and 
chest X-ray showed normal relations. 

Laboratory examinations: blood picture 
with unimportant changes, normal liver 
enzymes, creatinine, glucose, cholesterol, 
triglycerides and coagulation, increased 
fibrinogen (520.3 mg/ dl, VN: 200-400 mg/ dl), 
CIC U x 10 ^ 95 3 normal C3, C4 slightly 
increased, IgA and IgG normal, IgM slightly 
decreased. 
 

 
 
 
 
 
 

We decided to surgically extract the 
parasite. The surgery resulted in the extraction 
of a white, translucent parasite with a length of 
about 10 cm and a diameter of about 0.5 mm 
(Fig. 1-3). Both the surgical and the postsurgical 
evolution were favorable. 

 
 
 
 
 

 
 
 
 
 

The parasitological examination revealed 
that the parasite was an immature male of 
Dirofilaria repens (L5). Nematode identification 
was based on morphological characters 
described in the literature: rounded ends, the 
presence of longitudinal cuticular ridges, the 
shape and arrangement of caudal papillae [3,4] 
(Fig. 6); sex was determined by emphasizing the 
male genitalia (spikes) which were not yet fully 
developed (Fig. 5,6). 

During hospitalization, the patient received 
treatment with local antibiotic, anti-
inflammatory steroid, mydriatics and general 
treatment with antibiotics, pain relievers, and 
anti-inflammatories. After the identification of 
the parasitic species, the patient received 
treatment with 400 mg albendazole two times 
daily, for three days. 

No short term or long-term complications 
were noticed in the evolution of this patient. 

Fig. 1 The appearance of the subconjunctival 
parasite 
 

Fig. 2 The surgical extraction of the parasite 

Fig. 3 Measurement of the parasite 
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Conclusions 

The geographical distribution of Dirofilaria 
repens has changed considerably in recent 
decades. Before 2001, the area mainly consisted 
of scattered areas of Italy, Greece, Spain, and 
southern France [5]. In correlation with a variety 
of factors, mainly climate change, this area has 
expanded into many countries in Central, 
Northeast, and East Europe, including Romania 
[6,7]. 

Similar to canine heartworm (D. immitis), 
most human cases in Europe were recorded in 
Italy and France [2]. There is a positive 
correlation between the prevalence of 
infestation in canine species and the risk of 
human infection [8]. Sporadic cases have been 
reported in Belgium, Bulgaria, Greece, Romania, 
Russia, Serbia, Slovakia, Slovenia, Spain, Ukraine, 
and Hungary [2,9]. 

After 2005, 16 other human cases have 
been reported in Romania [10-14], most of 
which involved patients living in the SE of the 
country, which correlates with local climatic 
conditions and the high infestation rates that 
were found in dogs from that area [15]. 

In the past, it was thought that man is an 
accidental and terminal host for this parasite and 
that full development cannot be achieved in the 
human body. More recent studies based on the 
discovery of microfilariae in subcutaneous 
nodules in humans, suggested, however, that 
man would be a favorable host for reaching 
sexual maturity [16]. In the clinical presented 

Fig. 4 The appearance of the anterior extremity of 
the Dirofilaria repens (x20) 

 

Fig. 5 The appearance of Dirofilaria repens 
posterior end with spikes visible (x20) 
 

Fig. 6 Dirofilaria repens posterior end with spikes 
visible (x20) 
 

Fig. 7 Dirofilaria repens posterior end, caudal 
papillae (x20) 
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case, the immature parasite was located under 
the conjunctiva of the eye, without the presence 
of any subcutaneous nodules being revealed. 

Previous studies have revealed high levels 
of specific IgG in the serum of patients infected 
with Dirofilaria repens [17]. In the subcutaneous 
forms, they are described by the presence of 26-
40 kDa polypeptide fragments belonging to adult 
parasite antigenic complex in serum and changes 
in blood picture, with increased eosinophilia 
[17,18]. The presented case showed 
insignificant changes in the blood picture, the 
eosinophilia being within normal limits. Given 
that a single male parasite, that did not reach 
sexual maturity, was revealed under the 
conjunctiva of the eye, it was not considered 
necessary to carry out a determination of 
specific IgG or measurements of the antigenic 
fragments from serum. There is no data in 
literature to correlate the changes in fibrinogen, 
C4, IgM with the nematode’s presence. 
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