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Ocular Ailments Doctrine (Ophthalmology) in Fish: Exophthalmia Scenario 
as Forzando and Eyes - Brain Connection

N. Filik1*

1*Suleyman Demirel University, 32260, Isparta, Turkey

ABSTRACT: Ocular ailments are leading cause of fish vision loss in worldwide. Eye is an island of soft tissue 
surrounded by neural crest derived tissues of craniofacial skeleton. Eye tissue is extraordinary organ in terms of 
its development. The visual pathway consist of retina, optic nerves, optic chiasm, optic tracts, lateral geniculate 
bodies, and visual cortex. The pathway is, effectively, part of central nervous system. Events such as oedema, 
bleeding, aneurysm (vessel ballooning) that will develop behind the eyeballs may also cause exophthalmia, that 
is, protrusion of the eyeballs. A decrease in strength or paralysis that will develop in the muscles that move the 
eye can also be counted among the factors that will cause Exophthalmia ailment is manifestations of an abnor-
mal protrusion of ocular globe beyond confines of bony orbit. Eye disease primarily affects the cornea. Some 
eye diseases seen in fish are included in the literature as Eyes inflammatories, Corneal injury, Oedema of reti-
na, Ocular trauma, Optic neuritis, Periocular cellulitis/dermatitis, Panophthalmitis, Endophthalmitis, Papillitis, 
Septicaemia, Keratitis, Cataract, Uveitis, Choroiditis, Scleritis, Periocular steatitis, Optic neuritis, Encephalitis, 
Extraocular myositis, Keratoconjunctivitis, Parasitic infestation. Whichever the case, the injury likely triggered 
an immune system response. This case is what causes oedema. Sick fish other ailments experience exophthalmia. 
For example, visceral organs failure, kidney failure, tummy cavity disease, or vital dangerous metabolic diseases 
can cause fluid buildup. Ailment can lead to dry or gritty eyes, redness, puffy eyes inflammation and swelling 
vision problems. It is a review that presents a discussion on Ophthalmology and Neuro-Ophthalmology, which 
deals with common diseases of the eye and nervous system and harmonious movement of eyes. It is an article 
presentation that explains eye diseases, emphasizing symptom of exophthalmia, a short case report, explaining 
doctrine of eye diseases and cerebral cortex, visual pathways from optic nerve to visual cortex where vision 
occurs. This review manuscript aim is to talk about doctrine of ophthalmology, to explain situations in which 
eye, structures around eye and visual system are affected by a series of clinical events, to present a case report 
of exophthalmia eye ailments, to emphasize relationship between eye and brain, to briefly explain diagnosis and 
treatment of such conditions together with ophthalmology, evisceration, microsurgery and to present disease 
setting in a polemically way.

Keyword: Ocular ailments doctrine; eyes ailments; eye surgery; exophthalmia ailment; eyes - brain connection; 
ophthalmology.
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INTRODUCTION

Ocular issues in fish are very common and can 
occur for several reasons (Kim et al., 2024). Al-

though orbit is not commonly site of involvement in 
most ailments. Visual or ocular motility disorders are 
first findings in patients with orbital abnormalities. 
Detailed physical examinations of eyes and orbits 
are necessary before complex diagnoses (Arthur S. 
Grove, Jr., M.D., 1975; Maciag et al., 2024). 

Ophthalmology is a branch of medicine that deals 
with the diagnosis, treatment and prevention of dis-
eases of eye and visual system. Intervention in fish 
eye and nerve diseases also refers to the terminol-
ogy, surgery and treatment strategies of this cities 
of science. So that it also includes fish eyes as a 
discipline (Seo et al., 2023). Opthalmology ailments 
have become a serious problem in the world on fish. 
Among the many causes of visual impairment in fish, 
some have their basis in nutritional deficiencies. Nu-
tritional deficiency is not common in fish especially 
wild. Malnutrition, especially a lack of essential vi-
tamins and minerals such as vitamin A, weakens the 
fish’s immune system. As a result, it makes you more 
susceptible to infections and eye-related problems. 
Vitamin A deficiency causes exophthalmia, clouding, 
severe degeneration of cornea and retina, lenticular 
opacity with no involvement of other orbit issues 
(Medori et al., 2022). 

Ocular diseases are widespreadly seen in both 
elasmobranch and teleost fish (Caves et al., 2023). 
Exophthalmia ailment is dangerous, painful and 
difficult to combat. Exophthalmia medically known 
as Popeye Disease, Bulging Eyes, Exophthalmos, 
Proptosis is a condition where the eye of the fish is 
swollen and protrudes abnormally from its socket 
(Petco, 2023; Aitchtuoh, 2015). Fish ocular diseases 
have been several potential causes (Petco, 2023). 
Note that some fish normally have protruding eyes; 
this is not the same as exophthalmia ailment. Ex-
ophthalmia can seriously affect a single eye or both 
eyes (Aitchtuoh, 2015). Fish eyes cloudy in some 
cases (Kay, 2024). 

In case of eye protrusion, thin skin layer around 
eye becomes tense. Tissue fluid leaks into the back 
of the eye and pushes it outward. The fish loses its 
vitality and appetite (Mariappan et al., 2023). Eye 
fungus and opportunistic bacterial infections may 
occur. Eye fog may occur as a result of degeneration 
in the cornea (Chang et al., 2024). 

Exophthalmia causes are multiple agents can be 

responsible for eye lenses intervention (Sanders, 
2020).

It is a case where the eyeball protrudes out of the 
eye socket at an abnormal rate and therefore appears 
protruding. As it is known, the eyeballs are located 
in the eye socket (Wu et al., 2024) called orbita in 
the skull. The front part of the eye socket, covered 
with bone, is like an open chamber. The eyeballs 
are located with fat pads in this cavity. Events such 
as oedema, bleeding, and aneurysm that occur be-
hind the eyeballs cause exophthalmia of eyeballs. 
A decrease in strength or paralysis in muscles that 
move eye are among causes of exophthalmia (Butt 
and Patel, 2020).

If you cannot be sure whether the fish has been 
blinded as a result of a violent impact, the fish can 
be warned with a camera flash while it is awake and 
active (swimming freely left and right). If he reacts, 
he sees. If he is unresponsive, there is a possibility 
that he is blind (even if it sees it, it may not react). If 
you make several different attempts like this and do 
not get a reaction in any of them, we can conclude 
that the fish is blind (Bleckmann, 2024). 

These attempts should not be made repeated-
ly because each of these processes is ultimately a 
stressor. It is already under stress due to injury, and 
performing these visual tests after a few hours when 
the fish comes to its senses will give more reliable 
results (Huntingford et al., 2006). 

This article highlights to with fish ophthalmol-
ogy as a component of fish medicine for clinical 
decision-making and treatment. This article of aims 
highlited eye lesions (ocular diseases) such as for-
zando exophthalmia which general case reports are 
commonly and clinically in fish. This study seeks to 
highlight the wide range of primary ocular disorders 
and underlying systemic disease processes identi-
fied in a large cohort of fish through use of routine 
surveillance. Illustrates evaluation and management 
of eye ailments and highlights in the management of 
fish aliments with this article. Overall, this review 
presents many questions-answer regarding the role 
of the eye in directing development of skull, how 
the slightest infection of the eye affects brain, eye 
surgery, fish diseases that affect the eyes and fish 
eye anatomy.

EYE SOCKET ANATOMY IN FISH
Eye is an important sensory organ that collects and 
focuses images and converts them into nerve signals 
(Pereira et al., 2014).  
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Fish eyes consist of components like human eyes, 
but have a different structure. An anatomical exam-
ple is the presence of light-activated pigments in 
eyes of some fish, which darken and shade bright 
lights (Nilsson, 2021). Because the cornea is so 
round, fish can take images of the environment in 
almost the full hemisphere of the eye, that is, in 
360°. Because water has a strong ability to refract 
images, fish corneas compensate by having nearly 
the same density as water, causing a small bending 
of images as they are transferred from water to the 
fish’s eyes. The eye anatomy of fish includes the 
cornea, the lens for taking photographs, the iris for 
adjusting the light, retina containing light-sensitive 
cells, and the optic nerve that transmits the image 
to the brain (Bleckmann, 2024). The lens structure 
refracts a significant part of the light, unlike corneas. 
Their lenses are spherical. In this way, the image 
reaches directly to the center; However, it does mean 
that vision becomes increasingly blurry and refract-
ed at the edge of vision. To focus, Pisces needs to 
point directly at something. This means that although 
their vision is almost 360°, their vision is clearest 
in the middle of the Picture (Moore, 2023). If the 
iris structure is examined, animals have an adjust-
able iris that controls the light coming into the pupil 
(Douglas, 2018). Except for a few shark species, fish 
do not have this feature; instead, they adjust light 
levels by moving their irises up and down. In eyelid 
replacement fish, the external eyelid is completely 
absent. In most fish, this means they have no eyelids 
at all, but some sharks have a nictitating membrane. 
This membrane in question is a thin and transparent 
film that can be pulled over the eye for protection. 
Some fish, although technically not eyelids, have a 
fatty layer over their eyes that blocks some of the 
light and only allows it to pass through small hole 
above pupil (Moore, 2023).

Absence eyelids in all teleost fish renders their 
ocular surface particularly vulnerable to corneal dis-
ease (Williams, 2012). Redudency rebundant tone 
to corneal ailments is further heightened in certain 
species, such as Bubble Eye fish with fluid-filled 
sacs beneath each eye, Celestial Eye fish known for 
its upward-pointing “star-gazing eyes”, and Black 
Moor fish characterized by its significantly enlarged 
eyes, all of which have evolved distinctive mor-
phological traits (Sneddon and Wolfenden, 2019; 
Kim et al., 2024) Owing to their protruding nature, 
ocular structures and surfaces in as examples fish 
etc species often become traumatic injury.

IMPORTANT CONTACT BETWEEN 
EYE AND BRAIN
In anatomical terms, there are five brain sections 
from cranial to caudal. Telencephalon (forebrain); It 
contains cerebrum and 2 olfactory lobes. Diencepha-
lon; It includes the epithalamus, thalamus and hypo-
thalamus. Mesencephalon (midbrain); Internally the 
torus contains 2 optic lobes connected longitudinally 
and medially with the torus semi-circularis and the 
optic tegmentum. Metencephalon or hindbrain (cer-
ebellum) and myelencephalon or brainstem (medulla 
oblongata). The ventricular organization consists of 
olfactory, lateral, third, tectal, and fourth ventricles. 
The process of adult neurogenesis is generally ob-
served in the fish brain, as opposed to mammalian 
brain. Adult neurogenesis is usually detected in the 
cerebellum, telencephalon and optic lobe (Abdel-
naeim Hussein and Cao, 2018). 

Eye is a developmentally integral part of brain. 
Sensory systems are interface between organisms 
and their environment. Visual acuity depends on 
morphology of structures in which image is pro-
cessed in central nervous system (Iwaniuk, 2016). 
Retina is an extension of lateral neural tube (Kuzawa 
et al. 2014) and therefore forms part of the brain. 
Density of retinal ganglion cells and photorecep-
tors within the retina is the main factor in visual 
acuity change (Fernández-Juricic 2012). The high 
number of photoreceptors in retina causes a small-
er distance between two adjacent receptors, which 
increases ability to focus on images (Haug et al. 
2010). Information from photoreceptors is collected 
in retinal ganglion cells, and these cells carry image 
information through optic nerve (Collin et al. 1999).

Although proximate and ultimate factors under-
lying differences in visual abilities are well estab-
lished, current studies linking eye anatomy, vision, 
and brain anatomy are correlational and do not allow 
for determination of causality. A recent artificial se-
lection experiment on relative brain size in guppies 
offers the opportunity to experimentally test the link 
between brain morphology and visual acuity ( Cor-
ral-López et al., 2017b ).

Because selective pressures can be powerful 
modulators of sensory systems, determining the sen-
sory abilities of these fish exposed to different brain 
size selection regimes is vital. Thanks to this feature 
of the brain, the evaluation of the cognitive perfor-
mance of these selection lines in numerical learning, 
reversal learning and maze learning tests was based 
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on the presentation of visual stimuli (Kotrschal et al. 
2013). Using the same method, mate choices were 
also tested with visual representation of potential 
partners (Corral-López et al. 2017a). In addition to 
a unique opportunity to experimentally test the link 
between brain morphology and vision, testing visual 
acuity will clarify whether potential differences in 
the visual system contribute to apparent behavioral 
differences previously found along these lines of 
selection (Corral-López et al., 2017b). Thus, in this 
study, they quantitatively tested whether the direc-
tional choice of relatively large versus small brain 
size affects eye size and visual acuity.

Fish vary greatly in terms of vision angle and 
visual acuity (Caves et al. 2017). Therefore, fish are 
excellent model creatures to examine the relationship 
between eye morphology and visual acuity (Doug-
las and Hawryshyn 1990). In particular, behavioral 
measures of stereotypic innate optomotor responses 
to contrasting gratings have been widely used to 
assess visual acuity in various fish species (Haug et 
al. 2010; Corral-López et al. 2017b ).

In a report published by Alturfan in 2023, the 
identification of dopaminergic neuron populations 
in zebrafish (Danio rerio) similar to the substantia 
nigra in humans showed that zebrafish could be a 
model for the stimulation and screening of drugs for 
Parkinson’s Disease. Zebrafish has been reported 
to be a vertebrate model organism used in research 
on neurodevelopmental and neurodegenerative dis-
eases. In zebrafish, dopaminergic system is fully 
developed by 96 hours after fertilization, and tyro-
sine hydroxylase immunopositive neurons are con-
sidered dopaminergic neurons. The researchers in 
question talked about the chemical agents applied to 
create dopaminergic system and dopaminergic neu-
ron damage in zebrafish. Among these agents which 
can easily cross the blood-brain barrier due to its 
lipophilic structure, is a neurotoxin used to create a 
model of Parkinson’s disease by stimulating the loss 
of dopaminergic neurons in zebrafish. Paraquat and 
rotenone interference are associated with the devel-
opment of Parkinson’s disease. It has been reported 
that 6-hydroxydopamine, which has an affinity for 
dopamine transporters similar to the catecholamine 
structure, causes damage to dopaminergic neurons 
by stimulating oxidative stress and inflammation. He 
reported in the same report that these agents showed 
neurotoxic effects in zebrafish by causing damage to 
dopaminergic neurons (Alturfan, 2023).

Vacuolizing encephalopathy and retinal disease 

syndrome causes extensive vacuolization in neural 
tissue (including the brain, spinal cord and retinal 
nerve layer). Malachia and gliosis are also observed 
in some case (Lambert, 2024). 

A sick individual learns that his or her eyes have 
lost their vision because an eye disease damaged the 
most important eye cells in the eye retina. Then, an 
attempt is made to restore this patient’s vision by 
surgically implanting some new retinal cells into the 
eye tissue under the supervision of doctors. How-
ever, although science has yet to offer this happy 
ending, researchers are working on it with the help 
of the humble zebrafish. When zebrafish lose reti-
na cells, they produce new ones. This observation 
spurred scientists to hack and transfer zebrafish’s 
innate regenerative capacity to learn how to treat 
human diseases. That’s why about 80 of the Na-
tional Eye Institute’s 1,200 major active scientific 
research projects involve zebrafish (National Eye 
Instute, 2020).

Retina structure is layer of tissue located at back 
of eye that responds to light. However, many sci-
entists think that retina tissue is part of brain. Like 
other neurons of the central nervous system, retinal 
neurons typically do not proliferate and cease to 
reproduce in adults. Loss of retinal neurons typically 
results in irreversible loss of vision. Scientists have 
long known that when zebrafish’s retina is damaged, 
Müller glia neuronal support cells begin to divide 
to form neuronal precursor cells, and as a result of 
cell division, they form replacement retinal neurons 
(National Eye Instute, 2020).

As understood from all case reports, any medical 
problem in the eye seriously affects the brain, spinal 
cord and nerves and progresses to the point of dis-
rupting its function. Death is inevitable as a result 
of deformation of the brain, which is the governing 
organ, and brain organ failure. For this reason, brain 
functions must be investigated in detail when inves-
tigating and treating eye diseases.

EYE SURGERY (OCULAR SURGERY)
Eye diseases are physical disorders that develop due 
to environmental or genetic factors and can lead to 
various vision problems. All kinds of diseases that 
occur in eye, in eye membrane known as transparent 
layer that protects eye against external influences, 
in eye canals, in bones around eye, in eye lens or 
in nerve tissues surrounding the eye, are called eye 
diseases (Heesterbeek et al., 2020). When drug ther-
apy is inadequate for treatment of eye problem cor-
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rectly diagnosed through detailed eye examination, 
treatment methods such as surgery may be preferred 
(Foster et al., 2016). 

In pioneering study conducted 13 years ago, 
Yamamoto and Jeffrey (2000) demonstrated that 
transplantation of fish lens into surface fish eye at 
24 hours post fertilization induces eye regression in 
surface morph, mimicking fish eye regression (Ya-
mamoto and Jeffery, 2000). When eye regression 
was induced in this manner some craniofacial bones 
were affected. Dependent tissue elements consist 
of: distance between nasal bone, antorbital bones 
and ossified sclera, olfactory pits, and shape of both 
supraorbital bone and suborbital 3. Tissue elements 
not altered via throuht presence of eye transplan-
tation maxillary teeth, tissue elements making up 
suborbital bones and opercular bone (Yamamoto et 
al., 2003; Dufton et al., 2012). 

Exophthalmia surgery treatment of ocular globe 
protrusion is challenging task (Wildgoose, 2000; 
Sladky and Clarke, 2016; Biácsi et al., 2018; Sla-
dakovic and Divers, 2021).

Biácsi et al., 2018 was present case report that 
within eye-sick of fish. Ocular case of fish is in-
frequent and there is very few published cases of 
successful treatment. Conservative treatment was 
conducted.  As postoperative treatment antibiotic 
was used and antibiotic dosage was reduced step by 
step. After surgery fish lived for antoher 22 months 
and died of unrelated reasons, recurrence was not 
proved after death. To researchers knowledge, this 
statement is first successful surgery to ocular ailment 
treatment.

Eye protrusion is an anterior displacement of 
the eyeball, with its imprisonment by the eyelids 
behind the equator. Eyeball reintroduction is man-
datory procedure in proptoses except in cases as-
sociated with extrusion or the destruction of their 
internal structures. For surgical requires anesthetic 
elemets. Doctors performes clinical examination 
and instructed medical treatment without significant 
clinical improvement, so opted for the realization of 
gutting the eyeball (evisceration). Eye protrusion is 
a disease which can be treatmented fish. However, in 
more severe or chronic cases, only surgical treatment 
as enucleation or evisceration should be producted 
(Pessoa and Norberto, 2016). 

OCULAR AILMENTS DOCTRINE 
(OPHTHALMOLOGY)
All orb (eyeball) parts and depend on tissues and 
organs (adnexa) are seriously affected. Ocular ail-
ments are cataracts, pop-eye (exophthalmia), cyclo-
pia, no-lens (aphakia), corneal lesions (keratopathy), 
eye fluke, retinopathies, choroid and iris system le-
sions (uveitis), choroid gland disease, lens tissues 
oedema, small-eye (microphthalmos), sunken-eye 
(endophthalmia), hyperemia of all parts, neoplasia 
of lens, cornea, retina, and other parts; and others 
(Klotz et al., 2000), sharp ache in eyes, diplopia (It 
is an eye problem that causes the image of a single 
object to appear as two images adjacent to each other 
horizontally, vertically and obliquely) (Burroughs et 
al., 2007) or double vision, caused by weakening of 
eye muscles blurred vision. Blindness optic nerve is 
compressed difficulty in acting eyes, as eye muscles 
are affected feeling pressure and due to this results 
around the eyes (Shahinpoor et al., 2024). 

Globe and orbit are subject to trauma, congeni-
tal disease, inflammation, and extension of disease 
into orbit from adjacent cranial cavities, particularly 
sinuses. Orbit Diseases of result in deep cosmetic 
changes, and, in almost all cases, vision loss oc-
curs. Entrapment of globe within orbit occured by 
oculokinetic management of vestibular system. Or-
bit is completely lined with a severe, multilayered 
periorbitum. Currently fish medicine, improvements 
in implant materials will generate novel cosmetic 
elements for fish by severely and painful damaged 
globes (Hartley and Grundon, 2022).

Exophthalmia (also called exophthalmus, ex-
ophthalmos, proptosis, or exorbitism) is bulging of 
the eye anteriorly out of the orbit. Enophthalmos 
is posterior displacement of the eyeball within the 
orbit due to changes in the volume of the orbit (bone) 
relative to its contents (the eyeball and orbit fat), 
or loss of function of the orbitalis muscle. Orbital 
cellulitis is inflamation of eye tissues behind the 
orbital septum. It is most commonly caused by an 
acute widespread of infection into the eye socket. 
Ptois is a drooping or falling of the upper eye. Tri-
chiasis where eyelashes grow inwards toward the 
eye. The lashes rub against the cornea, the conjuc-
tiva, and the inner surface of the eye. Entropion is a 
medical condition in which your eye turns outward. 
This leaves the inner eye surface exposed and prone 
to irritation. Stye, also know as a hordeolum, is a 
bacterial infection of an oil gland in the eye. Chal-
azion is a common condition in which a small lump 
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or cyst develops in your eye due to a blocked oil 
gland. Corneal abrasion is a scratch on the clear front 
surface of eye (cornea). Typically cause significant 
discomport, red eyes, watery eyes and sensitivity to 
light. Corneal ulcer is an open söre of the cornea. 
Cuses of corneal ulcers, including infection, physical 
and chemical trauma, corneal drying and exposure, 
and contact lens overwear. Herpes simplex keratitis 
is corneal infection with virus. It way involve the 
iris. Symptoms include foreign body sensation, lac-
rimatio, photophobia, and conjunctival hyperemia. 
Keratoconus is a disorder of the eye which results 
in progressive thinningof the cornea. Arcus senilis 
is a depositing of phospholipid and cholestrol in the 
peripheral cornea (Khurana, 2019; Kumaratunga et 
al., 2023; Li and Bacom, 2023; Westeren, 2023). 

CASE REPORT: EXOPHTHALMIA 
SCENARIO
Exophthalmia aliment
Exophthalmia refers to an abnormal protrusion ot 
the eyeball. Ailment this condition can affect one 
or both eyes (unilateral or bilateral) and is typically 
associated with an underlying medical condition. 
Exophthalmia is the postrusion, or projection of the 
eyeball outwords. The condition arises in response 
to a build-up of fat, muscle or tissue behind the eye, 
reducing the amount of space in the eye socket. This 
forces the eyeball foward (Popov et al., 2023).

Exophthalmia ailment course of disease with an-
guish and severe lachrymator (Macpherson, 1923). 
Also stress is enemy of both body and eyes. For 
example, Central Serous Retinopathy (CSR) may 
develop due to triggered stress. In this problem, 
when stress is high, retina is negatively affected. If 
fluid leaks into the subretinal area and is not cleared, 
central vision may decrease. The disease is called 
‘Central’ Serous Retinopathy because it generally 
affects the visual point (fovea) and impairs central 
vision. Since the source of the fluid under the retina 
is the choroidal tissue, another name for the disease 
is Central Serous Chorioretinopathy (Palakkamanil 
et al., 2023).

Exophthalmia symptoms
Corneal oedema resulting from loss of corneal en-
dothelium, epithelial shifting and mitosis to repair 
a superficial corneal lesion, and, pigmentation in 
response to chronic irritation are often observed 
(Jurk, 2002). 

Case in point exophthalmia disease is one or both 

of an fish eyes bulging from socket. Take a closer 
look at the eyes to be sure. See scratch or physical 
of injury. In additional, widespread cause is internal 
infection. Conjunctivitis, eye loss, protrusion of one 
or both eyes, blood in the eyeball, loss of appetite, 
cloudiness of the eyeball, stretching of eye socket, 
discoloration in the eyeball, eyeball rupture, clamped 
fins, inactivity, hiding or other behavioral changes, 
swollen body (Sanders, 2020; Petco, 2023). Also, 
firstly and easily seen macroscopically discoloured, 
ulcerated or disproportionate eye (Whitaker, 2001). 

‘’Fish vision is normal, but it cannot see…’’ 
Rudrani Barik, MD, discussed a potential culprit of 
this sick fish compliant during neuro-ophthalmolo-
gy subspecialty day: visual snow syndrome, which 
affects 1%-2% of fish. This differential may be con-
sidered in cases where sick fish have no structural 
damage or abnormal ocular tests or scans but are 
complaining of visual symptoms such as photopho-
bia, floaters, myctalopia, after images and trailing 
images (Barik, 2023). For example this is a symptom 
of barotrauma more commonly seen in grouper spe-
cies, but this snapper’s eyes were bulging slightly 
after being brouht up from over 200 feet. This one 
was safely returned with a descending device.

Is exophthalmia serious?
Fish are injury prone creatures due to nature and 
environmental at greater risk. Common causes that 
will need to consider that if fish is suffering from 
unilateral infective eye disease, may be culprit is 
physical injury (Ray and Gragoudas, 2001; Miller 
et al., 2007). Fish could accidentally bump into and 
seriously scratch their eyes. Because fish lack eye-
lids, fish cannot provide last second protection for 
their eyes in these cases. Exophthalmia disease is 
a vital case that requires immediate attention. The 
sooner can provide treatment, better prognosis. In 
most cases, the disease itself is not fatal. However, 
additional problems that can bad affect fish. Fish 
may be lose sight in one or both eyes. Or lose eye 
socket in fish (Norden, 2023). Infected eyes can 
deteriorate and fall out without treatment. In ex-
ophthalmia disease, fish can still alive after losing 
a single eye. But this case is quality of life will be 
seriously affected against attack. Also can quickly 
cause septicemia any more. Internal septicemia oc-
curs when infection passes into bloodstream. This 
in case advanced exophthalmia is a fatal infection. 
Fatal cases, septicemia is to blame. It may be cause 
organ failure throughout the body (Ruchała et al., 
2014; Judith Marcin and Brazier, 2023).
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Exophthalmia treatment
The treatment to be applied in cases of exophthal-
mia varies depending on characteristics of case and 
therefore cause. Attempts are often made to reduce 
volume within orbit (Costan et al., 2020). 

Fish do not have eyelids (Hayden, 1931). There-
fore, you should be careful and avoid sudden move-
ments. Because a fish that gets scared and runs left 
and right may hit its eyes and inadvertently injure 
it (Garcia‐Abiado et al., 2006). 

Exophthalmia ailment treatment is troublesome 
(Naffziger, 1931). Not only should you treat un-
derlying cause, but should also address potential 
bacterial infections. Some treatment processes are 
applied to treat Exophthalmia ailment. Quarantine 
infected fish (Chong et al., 2023). Initially check up 
water conditions. Check ammonia, nitrate, pH levels 
and temperature. Add a little salt in media. During 
treatment, provide your fish with a balanced diet 
rich in vitamins. Deal with bacteria use antibiotic 
to prevent bacterial infections and corneal damage 
from getting worse. The eyes and the environment 
must be constantly monitored and monitored. Over 
time, eyes should deflate and return to normal (Sen 
and Mandal, 2018). In additional colud be use pre-, 
pro- ve postbiotics for fish body resistance (Chong 
et al., 2023). 

COMPLICATIONS
If left untreated causes blindness. If cornea dries 
observation infection, ulcers, damage vision. Likely 
to develop conjunctivitis, and superior limbic kerato-
conjunctivitis, inflamed cornea due to tearing. Could 
be experience compression of the optic, ophthalmic 
or brain problems (Ruchała et al., 2014; Judith Mar-
cin and Brazier, 2023). Also, globe protrusion must 
be account before orbital expansion and decompres-
sion procedure is planned (Verity et al., 2024).

DISCUSSION AND CONCLUSION
Ocular lesions and periocular pathology are briefly 
mentioned in studies of fish (Whitaker, 2001; Gauth-
ier and Rhodes, 2009; Woo and Buchmann, 2012). 
Moreover, ocular pathologies occurring secondary 
to trauma (Whitaker, 2001). Case reports of fish oc-
ular neoplasia have also been published (Fournie 
and Overstreet, 1985; Bartlett et al., 2010; Kagan 
et al.,, 2010; Kumaratunga et al., 2023). Also, some 
studies which ocular pathology have documented 
across large cohorts of fish.

Ferguson et al. 1994 was reported that Strepto-

coccosis disease in fish. Reported that the case in 
point external lesions were seen in fish presented 
exophthalmia, while also had crucial level intra-oc-
ular hemorrhage and periorbital hemorrhage.

Cleymaet et al. 2022 was reported that case with 
ocular trauma. Exophthalmia and keratitis have been 
reported insist on and abundant in fish diseases. The 
case in point, low vision to blindness secondary to 
corneal opacity. It is also reported to necrotizing 
scleritis with abscess secondary to in fish. This is 
case report to secondary glaucoma and endophthal-
mitis, presumed to be ocular manifestation of sys-
temic sepsis. Secondary glaucoma consist of inflam-
mation, infection, virulence, trauma, drug reaction, 
or neoplasia.

Kumarantuga et al. 2023 was reported that cases 
was studied by with Ocular Periocular Histopatholo-
gy (OPHP). All cases that had undergone OPHP ex-
aminations were individually reviewed and assigned 
diagnosis. Diagnoses were grouped into nine generic 
categories for intraocular haemorrhage, buphthal-
mos, phthisis bulbi, corneal oedema, gas bubble 
disease, cataract, inflammation, and other problems.

Goldfish respond to administration of thyro-
trophic hormone with exophthalmia. Retrobulbar 
injections of normal saline, human serum and pi-
tuitary hormones conduct transient exophthalmia, 
which is much more insistent when thyrotrophin is 
injected. Eye protrusion increases with simultaneous 
injections of corticotrophin. Previous treatment of 
fishes with long-acting corticotrophin prolonged the 
duration of the exophthalmia caused by retrobulbar 
injections of thyrotrophin; but this effect is not ob-
served when other fluids are injected (Cañadel, and 
Barraquer, 1959). 

Karvonen et al., in 2004 was check up parasite-in-
duced cataract in fish using slit-lamp microscopy to 
determine relationship between cataract intensity and 
number of Diplostomum spathaceum parasites that 
were localized in lens. Cataract intensity increased 
significantly with parasite burden, but was also af-
fected by pattern of exposure to parasite cercariae 
by reported. Slit-lamp proved valid in scoring the 
cataracts since it provides a 3-dimensional come in 
sight lens and gives an actual picture of ocation and 
intensity of cataracts, which allows detailed inves-
tigations of mechanisms underlying cataract in fish.

Zebrafish are well good model system for suited 
to study of eye diseases. Zebrafish made a major 
impact on understanding and treatment of eye dis-
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eases are all there. Scientists have recognized this 
and are now studying zebrafish intensively. The stage 
is setup for models of clinically vital eye diseases 
to emerge, and with them detailed understanding of 
disease and thus chance of finding treatments for 
these disabling conditions. In addition, it is note-
worthy that the zebrafish is a model for the eye and 
nervous system and that fish will have a serious 
healing effect on eye diseases.

By Iregul et al in 2012 reported that, in a fish with 
lesions caused by Edwardsiella tarda, was reported 
that diagnosed systemic abscesses involving muscles 
of the flank or caudal peduncle are common lesions. 
Necrotic meningitis, encephalitis, and vasculitis with 
fibrinoid necrosis of the blood vessels walls, as well 
as the formation of a plaque-like structure in the 
brain, are described in the study. As in this case, 
cases have been reported where E. tarda bacteria 
penetrate the fish’s eye and move to the brain, where 
it settles in the nervous system, resulting in perma-
nent damage or death.

Chronic Progressive External Ophthalmople-
gia (CPEO) is the most common manifestation of 
mitochondrial diseases. CPEO is characterized by 
reduced ocular motility and bilateral symmetrical 
progressive ptosis. CPEO can be isolated. Also, 
CPEO accompanied by a clinical feature of systemic 
involvement of mitochondrial dysfunction as CPEO 
Plus Syndrome (Pashaee, 2024). 

Von Graefe, in 1868, originally described CPEO. 
And the end, in 1958, Kearns and Sayre first de-
scribed their triad of CPEO, retinal degeneration, and 
heart block (Kearns–Sayre syndrome) (Kisilevsky 
et al., 2020). Microscopical findings of pathological 
mitochondria and ragged red fibers, as well as in-
creased venous pyruvate and lactate were significant 
in anamnesis and diagnosing the pathways of disease 
(Ali et al., 2024).

Due to some circumstances, fish with severe eye 
ailments are rarely euthanized. Also, before perform-
ing to euthanasia, I highlight that several available 
treatment options for eye ailments in fish should be 
considered for corneal infectious.

This manuscript maybe contribute to literature 
an additional successful way of a common ailment 

and injury seen in ophthalmology. The ocular prob-
lems described in research articles, reviews and case 
articles are very serious case, especially since ex-
opthalmia disease causes the fish to lose its eye. 
Exophthalmia is not a condition, but the sign of a 
disorder, a symptom or a diseases. Commonly, it can 
signal a problem with the other ailment. In the long-
term, symptoms tend to improve, but this can take 
years. There is possibility that the eyes may contin-
ue to bulge if treatment is not received. Depending 
on how sharp it is, exophthalmia can cause serious 
eye problems and fatal ailment. This manuscript en-
courages practitioners to perform complete ocular 
examination as part of routine physical examinations 
in fish by providing a review of functional anatomy 
of eye, clinical work-up, ocular examination, ocular 
diseases, and treatment.

COMMENTS
Describes a condition where eyeball protrudes from 
eye socket, making it appear to bulge. One of the 
most important symptoms that draws attention at 
first glance during the anamnesis of serious and fatal 
microbial ailments (such as bacterial, viral, fungal) 
that pose a life-threatening threat in fish is Exoph-
thalmia. Although it is considered as a symptom, it 
is a case that affects the brain and nervous system 
in cases that progress to eye blindness or even prog-
ress. In severe cases of exophthalmia, may not be 
able to use eyes properly. This can damage corneas 
(transparent tissue that covers front of eye) by caus-
ing them to dry out. If corneas become very dry, an 
infection or open sores may develop. Eye problems, 
which are tried to be explained with a case report of 
exophthalmia, are an event that should be careful-
ly considered, as emphasized by many researchers. 
This doctrine, which even affects brain and causes 
death of fish in later stages, is a sensitive and serious 
issue. In conclusion, understanding ocular ailment 
has significantly advanced over the years, with the 
identification and their impact on different tissues 
and brain. Unfortunately, definitive phenotype – 
genotype correlations are still far out of reach for 
some eye ailment, and Fish doctors should famil-
iarize themselves with these, maintain high clinical 
suspicion to diagnose them, and stop focusing on a 
solitary finding.
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