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S u m m a r y

The team of the Ophthalmology Clinic of the Medical Center of Postgraduate Education (MCPE) presents the achieve-
ments and technological progress in diagnosing and treatment of the ophthalmic disorders, focusing on the most prevalent 
diseases and popular therapeutic areas. It is worth mentioning that many of the described procedures are performed in the 
Ophthalmology Clinic of the MCPE; the department has various and technologically advanced diagnostic tools, high class 
surgical equipment for microsurgery procedures in the anterior and posterior segments of the eye, devices for laser therapy 
and oculoplastic surgery. Age-related macular degeneration, diabetic maculopathy and retinpathy and glaucoma are the 
predominant cause of irreversible blindness in people over 50 in the developed countries. Because of its alarming statistics, 
these diseases are taking the leading position as a subject of clinical trials in ophthalmology in terms of restraining the pro-
gression and, first of all, preventing the onset. Refractive surgery is a rapidly developing branch of ophthalmology. Currently 
used techniques allow for correction of even a very high refractive errors. Improvements introduced each year allow further 
expanding of indications for such treatment; also increase the predictability and safety of surgery.
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S t r e s z c z e n i e

Zespół autorów z Kliniki Okulistyki Centrum Medycznego Kształcenia Podyplomowego przedstawia osiągnięcia oraz techno-
logiczny postęp w diagnostyce i leczeniu chorób oczu, koncentrując się na najczęściej występujących jednostkach chorobowych 
i powszechnie stosowanych metodach terapeutycznych. Warto zaznaczyć, że wiele z omawianych procedur jest stosowanych w Kli-
nice CMKP; odział ten posiada szeroką gamę różnych, technologicznie zaawansowanych narzędzi diagnostycznych, wysokiej klasy 
sprzęt do przeprowadzania zabiegów na przednim i tylnym odcinku gałki ocznej, aparaturę do laseroterapii i chirurgii plastycznej 
oka. Zwyrodnienie plamki związane z wiekiem, makulopatia i retinopatia cukrzycowa oraz jaskra są głównymi przyczynami nieod-
wracalnej utraty ostrości widzenia w krajach rozwiniętych powyżej 50 roku życia. Z powodu alarmujących danych statystycznych 
powyższe choroby stanowią istotny temat badań klinicznych. Główne zainteresowanie stanowią przyczyny progresji, ale przede 
wszystkim profilaktyka. Chirurgia refrakcyjna zaś to bardzo dynamicznie rozwijająca się gałąź okulistyki. Techniki stosowane obec-
nie pozwalają na korekcję nawet bardzo wysokich wad refrakcji. Rokrocznie wprowadzane udoskonalenia umożliwiają dalsze roz-
szerzenie wskazań do tego typu zabiegów oraz zwiększają przewidywalność i bezpieczeństwo stosowanych procedur.

Słowa kluczowe: współczesna okulistyka, genetyka, jaskra, zwyrodnienie plamki związane z wiekiem, chirurgia refrakcyjna

INTRODUCTION
Many people say: “Impressive is the progress in 

medicine over the last years!”. It might seem to be 
a truism, however the above sentence fits perfectly 
for ophthalmology – the field of medicine, which has 
changed its face completely in the recent times.

The changes proceed in two directions: first, in terms 
of therapeutic methods, ophthalmology progressively 
evaluates from a conservative into surgical discipline 
of medicine, with common use of surgical procedures, 
laser therapy, and other invasive techniques, includ-
ing intravitreal injections. From another point of view, 
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thanks to the introduction and popularization of laser 
scanning – based devices, the eye’s tissue microstruc-
ture has been revealed for visualization, qualitative and 
quantitative assessment, digital documentation and 
follow-up in the case of any pathology.

The article presents the achievements and techno-
logical progress in the diagnosing and treatment of the 
ophthalmic disorders, focusing on the most prevalent 
diseases and popular therapeutic areas, such as:

– genetics,
– glaucoma,
– age-related macular degeneration,
– refractive surgery,
– vitreo-retinal surgery,
– oculoplastic surgery.

Genetics

The molecular diagnostic techniques have devel-
oped rapidly over the last decade, what made it pos-
sible to identify the genes and their mutations leading 
to genetic diseases, and facilitated classification of the 
diseases according to the genotype. The progress in 
genetic techniques gives rise to the availability of diag-
nostic tests, enables screening for hereditary eye disor-
ders and prognosis as to the vision; it also gives hope 
for treatment. The use of genetic therapy is the future 
arms to fight diseases with the genetic background.

Hereditary retinal and choroideal dystrophies are 
the most common and most severe inherited eye disor-
ders. They lead to partial or even total blindness. Reti-
nitis pigmentosa, Leber congenital amaurosis, con-
genital stationary night blindness, Stargardt disease, 
and hereditary retinoschisis are the most prevalent 
dystrophies. 46 genes and 2497 mutations associated 
with hereditary retinal and choroideal dystrophies have 
been identified up till now (1).

In the last years effectiveness and safety of the 
gene therapy in Leber congenital amaurosis has been 
drawing researchers’ attention (2-4). The autosomal re-
cessive disease that impairs vision in newborns and 
toddlers is a form of hereditary retinal dystrophy (5). 
Mutation in the RPE 65 gene is associated with the 
most severe course of the disease, with serious impair-
ment of vision at birth and loss of vision in the third 
decade of life. The gene codes a specific protein of the 
retinal pigment epithelium (65-kD), participating in the 
regeneration of rhodopsin following exposition to the 
light (3). In the disease it is possible to keep the func-
tional visual acuity in childhood; it was suggested that 
the death of photoreceptor takes place in later stages 
of the disease (6). Transposition of the gene to the 
place of its action could improve the functioning of the 
eyes or preserve the remaining vision (3).

Recombined adeno – associated virus (AAV) is used 
as a vector carrying human’s genetic material into the 
cells of the eye (3, 4). In vitro AAV induces synthesis 
of the protein encoded by the RPE 65 gene. In animal 
models with mutation in the gene, improvement of the 
retinal function and visual acuity was achieved after 

subretinal injection of the recombined AAV (7). Magu-
ire et al. reported improved pupillary light reflex and 
diminished nystagmus after subretinal injections of 
AAV in young adults with Leber congenital amaurosis, 
which confirms an increase in the light sensitivity of the 
retina, resulting from the application of the gene ther-
apy (4). Future clinical trials are needed, particularly 
on younger patients, who could benefit by the gene 
therapy more than adults.

Also worth mentioning is that other common eye dis-
eases like age-related macular degeneration, corneal dys-
trophies, and high myopia, have a molecular basis; there-
fore the identification of the causing genes might result in 
increased effectiveness of treatment of the conditions (8).

Glaucoma

Glaucoma is defined as a group of optic neuropa-
thies, leading to characteristic progressive, irreversible 
loss of the visual field, and in consequence to blind-
ness. According to the data from WHO, the disorder 
recognized as a social disease, is the first cause of total 
blindness worldwide. In developed countries it takes 
the second place in the classification, with age-related 
macular degeneration (AMD) being the first one.

In the past decades glaucoma was considered de-
pendent on increased intraocular pressure, inducing 
intense symptoms. Presently it is known that the type 
of the disease constitutes just a small percentage of 
all cases, which are more noticeable simply because 
of the symptoms. However, the majority of the patients 
with glaucoma have no or just mild symptoms, insidi-
ously damaging the optic nerve and the visual field.

The introduction of new computerized diagnostic 
techniques, also using laser beams, has been the most 
important achievement in the recent years. Heideberg 
Retina Tomograph (HRT) – scanning laser opthalmo-
scope used for examining topography of the optic disc; 
GDx – scanning laser polarimeter for measuring the 
nerve fiber layer of the retina, and multiple computed 
static perimeters – devices for quantitative examination 
of the visual field, indicating depth of the decrease in 
retinal sensitivity. Optical Coherence Tomograph (OCT) 
is a novel apparatus that not only provides images of 
the retinal cross-sections with histological quality, but 
also analyzes nerve fibers. To the list belong also ultra-
sound – based devices, like pachymeter for measuring 
central corneal thickness and ultrabiomicroscope, gen-
erating very high frequency waves for examining the 
anterior segment of the eye. Traditional measurements 
of intraocular pressure with a tonometer placed directly 
on the eye of a lying patient were superseded by more 
accurate methods: applanation tonometry at slit-lamp 
and microprocessor-steered dynamic contour Pascal 
tonometer, displaying reliable digital results, devoid of 
most of the artifacts.

Treatment of glaucoma has long been more than just 
administration of eye drops. Therapy is often extended 
to treatment with neodymium Nd:YAG (iridectomy, se-
lective trabeculoplasy) or argon laser (trabeculoplasty, 
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irydoplasty) depending on the type of disease. Classi-
cal surgical procedures, so-called filtrating, i.e. facilitat-
ing the flow of the aqueous humor from the eye, were 
extended by the possibility to use draining implants, 
some with post-surgically regulated range of activity. 
Presently the gene therapy with the use of viral vectors 
is under investigation, as well as neuroprotective medi-
cations, blocking apoptosis (programmed death) of 
the ganglion cells or anti-glaucoma vaccination, boost-
ing regeneration of the damaged cells.

Age-related macular degeneration

Age-related macular degeneration (AMD) is the pre-
dominant cause of irreversible blindness in people 
over 50 in the developed countries (5). According to 
the data presented by AMD Association, the num-
ber of people affected by AMD is estimated to be ca. 
300 million worldwide. In Poland the number reaches 
1.2 million, the incidence rate is around 120 thousand 
per year. Around 1.7% of affected people over 50 years 
of age get blind, while in patients over 85 years, the 
rate reaches 18%. The problem is essential not only 
because of the increasing number of patients, but also 
because often it concerns people who are still profes-
sionally and socially active (5, 9).

The main risk factor of the disease is age. Other un-
changeable risk factors are: genes, female sex, Cauca-
sian race, light color of the iris, hyperopia, glaucoma, 
exudative AMD in the other eye. Smoking, obesity, hy-
pertension, diabetes, history of myocardial infarction or 
apoplexy, persistent sunlight exposure, wrong dietary 
habits belong to modifiable risk factors (10, 11).

Two forms of AMD are distinguished: “dry” or 
“atrophic” and “wet” or “exudative”. The atrophic 
form is more common, as it constitutes 90% of 
cases. It is characterized by a gradual decrease in 
visual acuity over a period of a few months to a few 
years. Usually it is present in the both eyes, however in 
a different stage. In the macula drusen, focal changes 
in the pigment epithelium, redistribution of the pig-
ment are observed. Drusen consists of accumulation of 
pathological material, originating from the retinal pig-
ment epithelium, they can be confluent and extensive, 
leading to drusen – associated retinal pigment epithe-
lium detachment. Retinal pigment epithelium atrophy 
(geographical atrophy) develops in more advanced 
disease; in the case the fovea is involved, visual acuity 
may be severely decreased (5, 11).

Exudative form is infrequent, however it is respon-
sible for ca. 90% of severe impairment of vision in the 
patients with AMD. In this type of AMD choroidal neo-
vascularization develops. The pathological new ves-
sels originate from the choriocpillaris and spread into 
the layers of retina, damaging its structure. Complica-
tions include: pigment epithelium detachment, and in-
traretinal and intravitreal hemorrhages. Without treat-
ment the disease causes formation of macular scar, 
permanently and irreversibly impairing vision in a short 
time (approximately 2 years) (5, 11).

Optical coherent tomography (OCT) and spec-
tral optical coherent tomography (SOCT) are exten-
sively used in the diagnostic of AMD. In the method 
low-coherence infrared light is employed for imagining 
the structure of retina and choroid. The examination is 
non-contact, noninvasive, highly repeatable, and it en-
ables to determine how active the disease is and what 
the effects of treatment are. Apart from the above tech-
nique, examinations involving the use of contrast for 
displaying pathological vessels and spots of leakage: 
fluorescein and indocanine digital angiography are 
also widespread (9).

There is no effective treatment of dry AMD. Man-
agement consists in slowing down progression and 
evolution into the exudative form. Supplementation with 
drugs containing lutein, zeaxantin and antioxidants, to-
gether with zinc and preventing the changeable risk fac-
tors proved to be effective for this purpose (12).

The goal of AMD treatment is to slow down the pro-
gression and stabilize visual acuity. Unfortunately, im-
provement in vision can be reached only in some of the 
patients. Presently, intravitreal injections of anti-Vascu-
lar Endothelial Growth Factor (anti-VEGF) antibodies 
or their fragments is the most widely used therapy. 
The available anti-VEGF preparations are ranimizubab 
(Lucentis), bewacizumab (Avastin) and pegaptanib so-
dium (Macugen) (11).

Photo-dynamic therapy (PDT) is another way of 
treating AMD. In the method werteporfirin – highly light 
sensitive substance is introduced into the bloodstream 
and captured by the pathological new vessels. Laser 
beams damage the pathological tissue, leaving physi-
ological vasculature intact (5). Attempts are made to 
use microsurgical vitero-retinal techniques, like neo-
vascular membranes removal or translocation of the 
macula to a different location in the retina (5, 11).

Because of its alarming statistics, the disease is tak-
ing the leading position as a subject of clinical trials in 
ophthalmology in terms of restraining the progression 
and, first of all, preventing the onset.

Refractive surgery

Refractive surgery embraces procedures aiming at 
changing the refraction of the eye throughout modifica-
tion of the main components of the optical system of 
the eye: cornea and/or the lens. The indications include 
myopia, hyperopia, astigmatism and presbyopia, es-
pecially in the patients who do not tolerate or not wish 
to wear glasses or soft lenses.

LASIK (Laser Assisted in Situ Keratomileusis) is 
currently the most widely performed refractive pro-
cedure (13-15). In this procedure superficial layers of 
the cornea are dissected to form a flap; the flap can be 
made with microceratome or femtosecond laser. In the 
next step the uncovered deep layers of the cornea are 
modified with excimer laser to eliminate the refractive 
error of the eye. Afterwards, the flap is repositioned on 
the top of the cornea. The procedure takes a few min-
utes and is performed under local anesthesia (in eye 
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drops). The both eyes can be operated simultaneously. 
The use of “Wavefront” technique enables very precise 
estimation of aberrations of the optical system of the pa-
tient (16). Based on the assessment, the cornea is mod-
eled during the surgery. “Wavefront” is a term describ-
ing a surface that connects points in the same phase 
of light waves. Spotlight produces spherical wavefront. 
Before it reaches the retina, it is banded and deformed 
by all the structures of the eye it passes through. Opti-
cal aberrations created by every eye are as individual 
as a fingerprint. Wavefront technique enables not only 
myopia, hyperopia or astigmatism but also higher-order 
aberrations to be described and corrected.

Because during LASIK only a thin layer of the tissue 
is left untouched, there is a risk of ectasia of the cor-
nea. In the Epi-LASIK technique only the epithelium is 
separated from the cornea with epiceratome, without 
encroaching corneal stroma (17, 18). After performing 
laser fotoablation, the epithelium is placed back on the 
cornea. The cornea is then covered with a soft contact 
lens until the epithelium heals (3-10 days). Discomfort 
(tearing, pain) is more pronounced than in LASIK. The 
method resembles LASEK, but no alcohol is used to 
separate epithelium (what eliminates its negative influ-
ence on the tissues); however, it might be difficult to 
separate epithelium from the peripheral parts of the flap.

In the SBK-LASIK technique a thin flap consist-
ing of epithelium, Bowman’s membrane and super-
ficial stroma is created with a microceratome (17). 
Separating a very thin flap, 70-100 microns thick, has 
the advantage of greater comfort for the patient, short 
healing time, no risk of complications that appear after 
classical LASIK (for example dry eye syndrome). There 
is no need to apply a contact lens after the procedure 
(while it is necessary after LASK and PRK). The risk of 
flap – related complications is yet higher than in LASIK.

The LASEK technique combines the features of PRK 
and LASIK. In the procedure 20% alcohol is applied 
on the cornea for 30-40 s, the epithelium is then sepa-
rated from the basement membrane (19). Laser abla-
tion is performed and epithelial flap is placed back in 
its previous position. The cornea is then covered with 
a contact lens. LASEK causes less pain and corneal 
haze, and allows faster improvement of visual acuity 
in comparison with PRK: it eliminates also flap-related 
complications of LASIK. The disadvantages are: pos-
sible occurrence of epithelial healing disturbances and 
postoperative pain, more pronounced than in LASIK. 
The main indication for the method is lack of the pos-
sibility to perform LASIK, like in patients with very thin, 
very steep, or very flat cornea.

An interesting technique in refractive surgery is an 
implantation of intracorneal rings or ring segments 
made of poly (methyl methacrylate) (PMMA) (20). They 
are implanted into peripheral cornea, leading to flat-
tening of its anterior surface in the optical axis. Power 
of the correction can be regulated through the usage 
of the rings of various thickness. The advantages of 
the method are: no\need to interfere with the cornea in 

its optical axis, immediate and predictable results, and 
possibility to remove or change the rings. Disadvantag-
es are: fluctuations of visual acuity, and opacification of 
the corneal stroma. Intracorneal rings are also used to 
correct irregular astigmatism caused by keratoconus.

In patients whose refractive error is too high to per-
form laser correction or if the procedure is contrain-
dicated, phacic lenses can be used. In the procedure 
intraocular lens is implanted without removing the own 
accommodating lens. The implant is placed in the an-
terior chamber, fixed to the iris (iris-fixed “lobster claw” 
intraocular lens) or in the posterior chamber, between 
the lens and iris and it is placed in the sulcus of the cili-
ary body (so-called “implantable contact lens”).

Phacic lenses can be used in patients below 45 years 
of age and with refractive error ranging from -23.0D to 
+13.0D and in patients with astigmatism accompany-
ing myopia (toric phacic lenses) (21, 22). The preferred 
procedure is iris-claw lens implantation. Posterior 
chamber lens seems to be less safe, as it may cause 
choroiditis, glaucoma, loss of endothelial cells and cat-
aract. The complications of anterior chamber lens are 
subluxation of the implant and oval pupil. After phacic 
lens implantation regular life-long ophthalmic controls 
should be implemented, and if the condition cannot 
be fulfilled, the patient is not a good candidate for the 
surgery. Also the patients with sight – threatening dis-
eases (diabetic retinopathy, glaucoma, uveitis) should 
not undergo the procedure.

In some patients clear lens extraction (CLE) can be 
performed (23). The procedure is similar to cataract 
surgery. The patient’s lens is substituted with an arti-
ficial intraocular implant. With the method it is possible 
to correct high refractive errors, which do not qualify for 
laser procedures. With the surgery very good results 
and stable visual conditions can be obtained, but it car-
ries a small risk of retinal detachment. It is applicable 
mainly to people over 45 years of age because it leads 
to loss of accommodation. In order to maintain accom-
modation and acute vision for different distances, mod-
ern multifocal/pseudoacommodative lenses (ReStor, 
ReZoom, Tenis, Crystalens) can be implanted. Toric im-
plants are also available for correction of astigmatism.

What is expected from a refractive surgery is, first of 
all, the precision of the correction (ideally, 0.25D differ-
ence from the correction planned), stability of the cor-
rection (CLE is the most stable), high quality of vision 
(CLE is leading in the aspect) and safety. None of the 
above techniques is perfect for every situation, that is 
why so many techniques exist. Various methods can 
be combined to obtain correction of higher refractive 
errors.

In general, refractive procedures are performed 
in people over 20 years of age. LASIK, PRK and 
LASEK can also be used in children to correct high 
anisometropia or high ametropia in both eyes, re-
sistant to conventional treatment (24). In children 
with myopia over 12D phacic lenses and CLE seem 
to be good alternatives to laser procedures. There 
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are no large multicentre studies assessing suitabil-
ity of refractive surgery for children, thus the proce-
dures remain controversial in this age group.

Vitreo-retinal surgery

This type of surgery, called vitreo-retinal surgery, 
concerns the posterior segment of the eye, vitreous 
and retina. Vitreo-retinal procedures can be performed 
from outside (ex. cryotherapy – freezing of the retina, 
silicone band implantation to buckle the sclera and 
bring back the retina into contact with the eye wall) 
and from inside (so called vitrectomy – removal of the 
vitreous). During vitrectomy surgical instruments are 
introduced inside the eye through 3 cuts in the sclera. 
The procedure consists in cutting out the vitreous – a 
gelatinous structure filling up the posterior segment 
of the eye. After removal of the vitreous the inside of 
the eye may be filled with a substitute, i.e. air, gas, or 
silicone oil. During the procedure cataract removal can 
be performed simultaneously; it is possible to perform 
also laser photocoagulation of the retina (5).

Thanks to the introduction of the novel surgical tech-
niques and diagnostic methods of retinal disorders, the 
list of diseases possible to be treated surgically has ex-
panded. Extended indications for vitrectomy enables to 
treat from internal approach such diseases as: retinal 
detachment, diabetic retinopathy, macular disorders- 
holes, epi-retinal membranes, age-related macular de-
generation (AMD), injuries, and endophthalmities.

Diabetic retinopathy is the most frequent cause of 
blindness in people aged 20-65. Its course is influ-
enced by patient’s age, lifespan of the disease, control 
of metabolism (blood glucose and cholesterol levels) 
and value of the blood pressure (25). Laser photocoag-
ulation of the retina is the basic and also effective treat-
ment method (26-30). To manage the most frequent 
complication, which is macular edema, intravitreal in-
jections of drugs, like Kenalog, Avastin and Lucentis 
can be applied (31). Impairment of visual acuity occurs 
usually in the case of complications, for example, intra-
vitreal hemorrhage, vitreo-retinal tractions associated 
with macular edema, traction retinal detachment, neo-
vascularization and secondary glaucoma (32).

Treatment of retinal detachments is surgical only. 
Depending on pathomechanism, they can be divided 
into rhegmatogenous and non-rhematogenous. In rhe-
matogenous retinal detachment (caused by retinal holes 
and tears, with subretinal fluid accumulation and reti-
nal detachment) extrabulbar methods are used. In the 
methods the eye wall is pushed inwards with bands 
sutured to the sclera, with the aim of sealing the break 
and re-attaching the retina. However, in some cases 
like giant holes, break located in the posterior pole of 
the eye, primary vitrectomy should be performed. Non-
rhegmatous detachments are caused by pathological 
vitreo-retinal membranes (tractions) pulling the retina 
from the retinal pigment epithelium, and other factors, 
like inflammatory exudate or a tumor. In traction de-
tachments vitrectomy is applied, with the vitreous re-

moval and release of the retina from proliferative mem-
branes (5).

In the recent years the knowledge on the pathomecha-
nisms of the vitreo-retinal borderline has improved and 
microsurgery of the posterior segment has developed, 
thus treatment of the macular disorders, like idopathic 
macular holes, epi-retinal membranes and tractional syn-
droms has become possible. Because the internal lim-
iting membrane (ILM), which separates the retina from 
the vitreous, plays an important role in pathology of the 
diseases, it is removed during vitrectomy (so called ILM 
peeling) (33). Dyes can be applied intraoperatively to 
visualize the thin and transparent membrane (so-called 
chromovitrectomy) (34). Surgical treatment of the macu-
lar diseases is a casual treatment and gives the patients 
reduction of the visual distortions (metamorphopsia) and 
often also improvement of the visual acuity (33).

Exudative form of AMD is associated with choroideal 
neovascularization (CNV) leading to sub- and intrareti-
nal fluid accumulation. If the fluid persists, photorecep-
tors are lost and retinal pigment epithelium becomes 
damaged, with scar formation, and a gradual decrease 
in visual acuity and irreversible loss of useful vision (5). 
Vitrectomy is seldom used to treat CNV. It may concern: 
surgical removal of sub-macular choroideal neovas-
cularizaton and macular translocation from the area of 
CNV (35). Antiangiogenic drug injections (for example, 
Avastin, Lucentis) and photodynamic therapy (PDT) re-
main the gold standard of AMD management (36).

Vitrectomy is also a method of treating endophthal-
mities, resistant to conservative treatment. It might be 
useful in diagnosing the etiology of the inflammation. 
Vitrectomy is applied also in the case of intraocular 
foreign bodies, and the own lens or lenticular implant 
luxation to the vitreous. At present, research is being 
conducted on surgical treatment of branch or central 
retinal vain occlusion (5).

Vitrectomy is a field of ophthalmic surgery requir-
ing experience and high skills. The anatomical and 
functional effects depend strongly on the starting-point 
state. Dynamic development of the surgical technology 
and diagnostic methods of the retinal disorders brings 
constant improvement in treatment of the diseases of 
the posterior segment, especially on the borderline of 
vitreous-retina; it gives hope to keep the vision in the 
case of ocular diseases, which used to be considered 
untreatable.

Oculoplastic surgery

In everyday practice every doctor can meet a pa-
tient, who might need help from an ophthalmic sur-
geon because of post-traumatic or involutionary (se-
nile) pathologies in the eyelids. In the case it is worth to 
know the specialist therapeutic options.

The most common pathologies of the eyelids are 
disorders of their configuration, like entropion, ectropi-
on, and ptosis, which can be inborn, involutionary, par-
alytic, cicatrical, caused by neoplasms, and the eyelid 
retraction in the course of thyroidal ophthalmopathy.
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Deformities caused by laxity of the tissues are cor-
rected by procedures that improve horizontal tension 
of the lid margin. To the group belong lateral tarsal 
strip, and partial full-thickness eyelid resection with 
subsequent reconstruction of the lid margin.

Disorders that develop secondary to stretching of the 
eyelid retractors or their disconnection from the tarsi can 
be corrected by shortening/cutting out an excess of the 
aponeuroses and fixating the attachments to the tarsi.

In the case of scars or retractions of the eyelids the 
problem lies in an insufficient amount of tissue in one 
or both layers of the eyelid. To fill the deficiency auto- 
and allogenic tissue transplants are used. In cicatrical 
entropion tarso-conjunctival flaps from the upper lid of 
the same eye or from the contralateral eyelid are used 
preferably to fill the defect of the posterior lamina. If it 
is not possible to obtain a sufficient fragment of the 
tarsus, autogenic transplant of the oral mucous mem-
brane, the hard palate or conchal cartilage can be per-
formed; eventually, preserved scleral transplants can 
be used. To obtain vertical elongation of the anterior 
palpebral lamina, full-thickness skin transplants are ap-
plied. Ideal location to collect skin for this transplant is 
the upper lid and, in the case it is not enough, another 
possible area is the retro- or preauricular region. If the 
retraction is prominent, it may be necessary to trans-
plant a connector between the tarsus and the aponeu-
risis of the levator of the upper lid or the lower lid retrac-
tors. The concheal cartilage, the mucous membrane of 
the hard palate, the fascia lata of the thigh or donor’s 
sclera can function as the connector.

Indication for the radical procedure – removal of the 
eye – is a blind eye, painful because of high intraocular 
pressure or persistent inflammation, cosmetically de-
fective or atrophic. Enucleation of the eye with sight 
preserved or not is indicated in intraocular tumors, 
resistant to other therapies. Evisceration is a proce-
dure consisting of removal of the content of the globe, 
including the choroid, while leaving the sclera, optic 
nerve, and extraocular muscles intact. Indications for 
evisceration, after excluding malignant neoplasm, in 
many cases overlap the ones for enucleation.

To reach the best cosmetic result, after enucleation 
or evisceration of the eye, implants are placed in the 
orbit or fixed to the remaining sclera. They are made of 
inactive materials like silicone or metacrylamide, and of 
materials biologically integrating, which means that the 
surrounding tissues can grow inside, for example hy-
droxyapatite or porous poliethylene. Implants are usu-
ally installed at the time of enucleation or evisceration.

In the case of enucleation, the implant covered with 
the sclera, fascia lata of the thigh or Goretex sheath is 
placed in the muscular cone. Extraocular muscles are 
sutured to the implant in places corresponding to the 
anatomical locations: next, the Tenon’s capsule and 
the conjunctiva are stitched together. In evisceration, 
after thorough removal of the tissues from inside of 
the globe and denaturation of the remaining proteins 
of the choroid with 96% ethanol, a silicone implant is 
placed directly inside the patient’s slera (to introduce 
a larger implant it is possible to apply relaxation cuts 
and/or a donor’s scleral patch). The Tenon’s capsule 
and conjunctiva are sutured together over the sclera. 
Acrylic or silicone moulders filling up the orbit are used 
to preserve the fornices. The final individual prosthe-
sis is matched after 4-8 weeks, when the postoperative 
edema subsides.

Contemporary oculoplastic surgery has a wide 
range of therapeutic options for treating various 
disorders of the adnexa of the eye and the eyeball. 
The surgical techniques available nowadays give 
good therapeutic results with the possibility to ob-
tain satisfactory cosmetic effect.

CONCLUSIONS

From the above summary of – obviously not all 
– fields of ophthalmology, appears how dynamically 
developing discipline it is, with macro- and microsurgi-
cal procedures gradually predominating over conser-
vative management. Progress of diagnostics makes it 
possible to detect diseases on a very early stage, and 
gives ophthalmologists the opportunity to intervene 
early, and the patient – the chance for better prognosis 
on positive results of the therapy.

B I B L I O G R A P H Y

1. Li WS, Zheng QX, Kong FS et al.: Progress in gene studies of 
hereditary retinal diseases. Zhonghua Yan Ke Za Zhi 2010; 46: 
186-192.

2. Chung DC, Lee V, Maguire AM: Recent advances in ocular gene 
therapy. Curr Opin Ophthalmol 2009; 20: 377-381.

3. Bainbridge JW, Smith AJ, Barker SS et al.: Effect of gene thera-
py on visual function in Leber’s congenital amaurosis. N Engl J 
Med 2008; 358: 2231-2239.

4. Maguire AM, Simonelli F, Pierce EA et al.: Safety and efficacy of 
gene transfer for Leber’s congenital amaurosis. N Engl J Med 
2008; 358: 2240-2248.

5. Kański JJ: Okulistyka kliniczna. Elsevier Urban & Partner, III 
wyd., Wrocław 2009: 707-740.

6. Weleber RG: Inherited and orphan retinal diseases: pheno-
types, genotypes and probable treatment groups. Retina 2005; 
25: 4-7.

7. Bennicelli J, Wright JF, Komaromy A et al.: Reversal of blindness 
in animal models of Leber congenital amaurosis using optimized 
AAV2-mediated gene transfer. Mol Ther 2008; 16: 458-465.

8. Bok D: Contributions of genetics to our understanding of inherit-
ed monogenic retinal diseases and age-related macular degen-
eration. Arch Ophthalmol 2007; 125: 160-164.

9. Ulińska M, Zaraś M: Diagnostyka zwyrodnienia plamki związa-
nego z wiekiem. Okulistyka 2009; 4: 4-16.

10. Chaine G, Hullo A, Sahel J et al.: Case-control study of the risk 
factors for age related macular degeneration. Br J Ophthalmol 
1998; 82: 996-1002.

11. Jong P: Age-Related Macular Degeneration. NEJM 2006; 355: 
1474-1485.

12. Age-Related Eye Disease Study Research Group: Potential 
Public Health Impact of Age-Related Eye Disease Study Re-
sults. Arch Ophthalmol 2003; 121: 1621-1624.



890

Iwona Grabska-Liberek et al.

13. Taravella M: Myopia, LASIK. eMedicine from WebMD. Available 
at: http://emedicine.medscape.com/article/1221604-workup.

14. Gulani AC: Hyperopia, LASIK. eMedicine from WebMD. Available 
at: http://emedicine.medscape.com/article/1221098-overview.

15. Hardten DR: Astigmatism, LASIK. eMedicine from WebMD. Avail-
able at http://emedicine.medscape.com/article/1220489-overview.

16. Whom JL, Montes-Mico R: Wavefront-guided versus standard 
LASIK enhancement for residual refractive errors. Ophthalmolo-
gy 2006; 113: 191-197.

17. Christopher Y: LASIK, Future Advances. eMedicine from WebMD. 
Available at: http://emedicine.medscape.com/article/1222586-over-
view.

18. Hondur A, Bilgihan K, Hasanreisoglu B: A prospective bilateral 
comparison of epi-LASIK and LASEK for myopia. J Refract Surg 
2008; 24: 928-934.

19. Grewal S: LASEK. eMedicine from WebMD. Available at: http://
emedicine.medscape.com/article/1222702-overview.

20. Roque MR: Myopia, Intracorneal Rings. eMedicine from WebMD. 
Available at http://emedicine.medscape.com/article/1221441-over-
view.

21. Verma A: Myopia, Phakic IOL. eMedicine from WebMD. Available 
at: http://emedicine.medscape.com/article/1221908-overview.

22. Singh D: Hyperopia, Phakic IOL. eMedicine from WebMD. Available 
at: http://emedicine.medscape.com/article/1221201-overview.

23. Bashour M: Myopia, Clear Lens Extraction. eMedicine from WebMD. 
Available at: http://emedicine.medscape.com/article/1221340-over-
view.

24. Daoud YJ, Hutchinson A, Wallace DK et al.: Refractive surgery 
in children: treatment options, outcomes, and controversies. 
Am J Ophthalmol 2009; 147: 573-582.

25. Klein R, Klein BE, Moss SE et al.: The Wisconsin epidemiologic 
study of diabetic retinopathy: XVII. The 14-year incidence and 
progression of diabetic tetinopathy and associated risk factors 
in type 1 diabetes. Ophthalmology 1998; 105: 1801-1815.

26. Early Treatment Diabetic Retinpathy Study Research Group. 
Photocoagulation for diabetic macular oedema. Early Treat-
ment Diabetic Retinopathy Study report nr 1. Arch Ohthalmol 
1985; 103: 1796-1806.

27. McNaught EI, Foulds WS, Allan D: Grid photocoagulation improves 
reading ability in diffuse diabetic oedema. Eye 1988; 2: 288-296.

28. Ladas ID, Theodossiasis GP: Long-term effectiveness od modi-
fied grid laser photocoagulation for diffuse diabetic edema. Acta 
Ophthalmol (Copenh) 1993 Jun; 71: 393-397.

29. Tachi N, Ogino N: Long term follow-up of grid photocoagulation 
for diffuse macular edema associated with diabetic retinopathy. 
Folia Ophthalmol Jpn 1996; 47: 1252-1256.

30. Shimura M, Yasuda K, Nakazawa T et al.: Effective treatment of 
diffuse diabetic macular edema by temporal grid pattern photo-
coagulation. Ophthalmic Surg lasers Imaging 2004; 35: 270-280.

31. Haritoglou C, Kook D, Neubauer A et al.: Intravitreal bevacizu-
mab (Avastin) therapy for persistent diffuse diabetic macular 
edema. Retina 2006; 26: 999-1005.

32. Photocoagulation for diabetic macular edema. Early Treatment 
Diabetic Retinopathy Study report number 1. Early Treatment 
Diabetic Retinopathy Study Research Group. Arch Ophthalmol 
1985; 103: 1796-1806.

33. Pournaras CJ, Emarah A, Petropoulos IK: Idiopathic macular 
epiretinal membrane surgery and ILM peeling: anatomical and 
functional outcomes. Semin Ophthalmol 2011; 26: 42-46.

34. Farah ME, Maia M, Rodrigues EB: Dyes in ocular surgery: prin-
ciples for use in chromovitrectomy. Am J Ophthalmol 2009; 148: 
332-340.

35. Shultz RW, Bakri SJ: Treatment for submacular hemorrhage 
associated with neovascular age-related macular degeneration. 
Semin Ophthalmol 2011; 26: 361-371.

36. Spaide RF, Laud K, Fine HF et al.: Intravitreal bevacizumab tre-
atment of choroidal neovascularization secondary to age-real-
ted macular degeneration. Retina 2006; 26: 383-390.

Address/adres: 
*Iwona Grabska-Liberek
Clinic of Ophthalmology

Medical Center of Postgraduate Education
Prof. W. Orłowski Independent Public Clinical Hospital

ul. Czerniakowska 231, 00-416 Warszawa
tel./fax: +48 (22) 629-71-09

e-mail: kl.okulistyki@szpital-orlowskiego.pl

received/otrzymano: 22.09.2013 
accepted/zaakceptowano: 04.11.2013


