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should be kept in a refrigerator in the temperature of 2—-8°C. Inappropriate preservation conditions
may have impact on the activity of the preparation (5).

Treatment with botulinum toxin should be thoughtfully planned, and the amount of the initial
dose administered to the patient depends on age and sex. In cases of younger patients and females
the initial dose is lower. The initial dose used in ophthalmology ranges from 2.5 to 25 U for Botox
and from 7.5 to 75 U for Dysport (7). In following applications of the toxin, the dose is generally
higher, although its amount is mainly dependent on the effects achieved after the previous injec-
tion.

Blepharospasm belongs to focal dystonies localised in eyelids. The disease consists in repeat-
able and involuntary closing of eyelids caused by contractions of the fibres of the orbicular muscle
of eyes. The onset of the disease is usually in the fifth decade of life and patients are initially
treated for conjunctivitis. First symptoms are hardly specific: burning, tackling, light intolerance,
the feeling of dryness and irritation in eyes as well as frequent blinking. The onset is atypical, slow
and takes the form of frequent blinking. These symptoms usually recede during sleep and are less
prominent in the morning (14). Harsh light, smoke, air pollution, train or car travelling increase
the symptoms of blepharospasm. Sometimes photophobia occurs. Then, ptosis and contraction of
the eyelids appear. The contractions occur most often when vision is most needed. Over several
years the frequency of contractions of eyelids may increase to such a degree that performing basic
everyday activities becomes impossible. The patients become functionally blind. The contraction
of the eyelids initially represents the disease of eye orbicular muscle alone but over time it can
affect all facial mimic muscles, as well as muscles of tongue, larynx, esophagus and neck. In such
cases the focal dystonia becomes the segmentary one and is called Meige’s syndrome (1). Some-
times the disease begins with eyelids’ ptosis without the contractory element. The patient is unable
to open eyelids. This requires differentiation from myasthenia in which eyelids’ closure occurs
after effort and the contractory element does not occur. Pharma-cological treatment of blepharo-
spasm usually shows poor effectiveness, it involves administration of anticholinergic medications,
dopamine agonists and antagonists and neuroleptics (14). Surgical treatment is also of little effi-
cacy and may lead to defective closure of the eyelids (14). Therefore, the treatment of choice is
botulinum toxin injection to the orbicularis muscle. The drug is administered subcutaneously in the
regions of both orbicularis muscles. The preparation of botulinum toxin is diluted in 0.9% solution
of NaCl using ! mm syringe calibred in such a way that 0.1-grade volume contains 20 units of
Dysport or 4 units of Botox respectively. This means that one has to add 2.5 ml of 0.9% NaCl to
one vial. Most commonly 2 injections are made medially and 2 laterally into the junction between
the eyelid and orbital parts of the lower and upper segment of orbicularis muscles of each eye in
the total amount of approximately 120 U of Dysport for each eye. It is also important that the
volume of the injected medicine does not exceed 0.2 ml per injection (14).

The next indication for use of botulinum toxin is crocodile tears syndrome (9). This rare syn-
drome, described for the first time in 1913, manifests with unilateral hyperlacrimation which
occurs while eating or drinking. It can also occur in Bell’s palsy or in palsies following head trau-
mas and in Duane’s syndrome (11). The cause of this syndrome is faulty regeneration of the nerve
fibres of the lacrimal gland, deriving from facial or glossopharyngeal nerves. Others believe that
the nerve fibres do not regenerate but create an artificial synapse in the site of trauma which allows
the impulses from one nerve to pass to the other nerve and interactions between afferent and effer-
ent axons (12). In the management of this syndrome paraorbital injections of alcohol or cocaine
have been used in order to destroy extraganglial fibres of the sphenopalatine ganglion, partial
resection of the lacrimal gland, cutting facial and glossopharyngeal nerves, and in pharmacological
treatment anticholinergic medications have been used (9). The treatment results were not always
satisfactory. They often led to complete inhibition of lacrimation. Currently botulinum toxin finds
application in the treatment of crocodile tears syndrome. The injections are made with 10 U of
Botox or 50 U of Dysport into the lacrimal gland, into the region of external upper 1/3 part of the
edge of orbital cavity, intracutaneously or through the conjunctiva after anaesthesia of the upper
crease with a tampon. Montoy et al. think that the administration of the toxin through the con-
junctiva secures penetration of the whole dose of the medication directly into the lacrimal gland (9).
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SUMMARY

In the paper the indications for usc of botulinum toxin in ophthalmology have been described.
Botulinum toxin (BTX), produced by Gram-positive rod of botuline Clostridium botulinum. is one
of the most potent natural organic toxins. In 1973 an Allan Scott, ophthalmologist, was the first to
use BTX in treatment of strabismus by injecting it into extraocular muscles. The main indications
for the use of botulinum toxin are diseases with symptoms of muscular contractures or spasms.
BTX finds application in treatment of segmentary facial-madibular-glosso-cervical dystonia, la-
ryngeal dystonia, bruxism, torticollis, upper and lower limbs dystonia, facial nerve paralysis and
diseases in which muscular spasticity occurs. Since 1990 it has also been used in aesthetic surgery
for correction of dynamic facial lines, correction of the position of eyebrows and in treatment of
hyperhidrosis. In ophthalmology BTX is used to treat blepharospasm, strabismus, nystagmus, dry
eye syndrome and crocodile tears syndrome.

Toksyna botulinowa w okulistyce

W pracy przedstawiono wskazania do zastosowania toksyny botulinowej w okulistyce. Tok-
syna botulinowa (BTX), produkowana przez Gram+ paleczk¢ jadu kielbasianego Clostridium
botulinum, jest jedna z najsilniej dzialajacych naturalnych trucizn organicznych. W roku 1973
okulista Allan Scott jako pierwszy zastosowal BTX w leczeniu zeza, wstrzykujac ja do miesni
zewngtrznych galki ocznej. Giéwnym wskazaniem do stosowania toksyny botulinowej sg schorze-
nia, ktérych objawem sa przykurcze lub skurcze migsni. BTX znajduje zastosowanie w leczeniu
dystonii segmentarnej twarzowo-zuchwowo-jezykowo-szyjnej, dystonii krtaniowej, w bruksizmie,
kreczu karku, w dystoniach konczyn gérnych i dolnych, w porazeniu nerwu twarzowego oraz
w schorzeniach przebiegajacych ze spastycznoscia migsni. Od roku 1990 stosowana jest rowniez
w medycynie estetycznej do korekcji zmarszczek dynamicznych twarzy, do korekcji ustawienia
brwi oraz w leczeniu nadmiernej potliwosci. W okulistyce BTX stosowana jest do leczenia samo-
istnego skurczu powiek, zeza, oczoplasu, zespotu suchego oka oraz zespolu krokodylich lez.



