Review for eye disorders 

Lacrimal System 
1. Acute dacryo adenitis / Dacryocystitis -viral, most mumps

2. Acute dacryocystitis – Bacteria

3. Chronic swelling and mass – tumor, monoucleosis

4. Nasolacrinral duct stenosis or obstruction


30% newborn. start 3-5 weeks


spon reslolution <6 mon , Tx- probing

5. Congenital nasolacrimal sac mucocele or dacryocele.

Obs of nasolacrimal duct and canaliculi.

6. Other Inf - Obs  : viral, Trachoma, TB, Fungal.

Conjunctiva 

1.  Symptoms/signs

hyperemia, discharge (mucopurulent or watery serous copious), tearing, itching, 


photophobia, edemetous – eyelid protrude, chemosis.

2. Ophthalmia neonatorum

3. Conyuctivits – Follicular, papillary.

1) Acute Bacterial – staph, pneumococcal, H.influ.

2) Chronic Bacterial – toxins of S.aureus, Protus, Moxaxella, Trachomata, FB.

            Proteus, moxaxella, trachomata, foreign body.

3) Viral – Adeno, highly contagious, usually resolves in 7-10 days.

4) Allergy – acute-hrs, chronic complication – keratitis, iritis.

5) Phlyctenular

· Cell – mediated by persensitivity reaction, most with chronic staphylococcal infection.

· Small, pinkish-white vesicles or pustules in the center of hyperemic areas 

· Corneal phlyctenulosis  - more pain, tearing and light sensitivity

      6)
Subconjunctival hemorrhages
· Occur spontaneously or secondary to trauma

· Spontaneous resolution occurs within 1-2 weeks

CORNEA

1. Developmental Anomalies 

1)   Sclero cornea- present at birth, rare, cornea is white

2) Rieger Syndrome

· Adominant hereditary disorder
· Anterior segment dysgenesis of the eye

· Early onset + glaucoma

     3)  Microcornea – corneal diameter is < 9 mm

· Isolated or

· Associated with glucoma, cataracts, iris abnormalities, or anterior segment dysgenesis.

     4) Corneal dermoids 

· Occur at the limbus (junction between the cornea and sclera)

· Grows slowly, may cause astigmatism 

    *1). 2). 3). Need further tests to exclude glaucoma.

2.  Systemic Disease 

1) Hurler syndrome
· Cornea is clear at birth , develops an opacification by 2 to 3 years.

· Pigmentary retinopathy and optic atrophy coexist

2) Cystinusis

· Early month of life.

· L-cystine cornea deposit.

· Need slit – lamp exam

3.Corneal Inflammations
1) Bacterial ulcers- staphy, pneumococci, moraxella, pseumoniae, 

· May result in visual impairment, corneal perforation, loss of the globe.

· DX – smears of CXs

· TX – as soon as DX is suspected

2) Viral – Herpes Simplex
· Unilateral lesion with regional Lymphadenopathy

· Dendritic keratitis – a few weeks after infection, best seen using a fluorescein stain & a cobalt blue filter over a penlight. 

· Recurrent herpes keratitis – occurs in 25% of infected individuals; *patients must be evaluated by an ophthalmologist for any episode of conjunctivitis.

Anterior Chamber 
1. Glaucoma

1) General
· Congenital,  1/12,500 births

· Multifactor 

· 2/3 of all patients are male

· *5% Recurrent rate for

· parents of an affected child

· an affected parent

2) Etiology 

An embryonic defect in the development of the trabecular meshwork or

           Filtration area of the eye has been hypothesized as the cause

3) S or S
· Can present at birth, more commonly develop during 1st several weeks or months of life 

· Corneal edema – hazy, cloudy, irregular corneal light reflex, or dull red reflex. 

· Epithelium edema to stromal edema to break in descemet membrane and produce Haab striae.

· Break in descemet membrane – produce corneal opacity and irregular astigmatism

· Photophobia and blinking  (epithelial & stromal edema, pain, squinting, blepharospasm ( epi edema) 

4) Increase intruocular pressure(IOP) Hall mark of congenital glaucoma.

· Normal IOP

· Infant of young children <20mmg 

· Suggest glaucoma when >25mmg

· <2yr – appear as increase in corneal diameter
· Normal horizontal corneal diameter

Infant 

- 9.5mm

1st 2 years
- 11.5mm

· Increase axial length- a rapid increase in myopia
· An anterior chamber is deeper than normal 

· Optic cup enlargement 2nd to IOP -causes optic nerve damage

· asymmetry of the cup/disc ratio

· increase in cup/disc ration (>0.5)

· Reversible in infants and young children but is usually permanent in adults.

· may be inherited without glaucoma, exam family members may be of value

5) Glucoma may associate with
· Congenital ocular malformations – aniridia or iridocorneal dysgenesis

· Systemic syn – Sturge-weber, Neurofibromatosis, Lowe, Rubinstein-Taybi, congenital 

       rubella.

· After trauma
· Chronic uveitis frequently 

· 8 – 25% congenital cataracts

IRIS 


1. Colombia

1) Failed fusion of the embryonic fissure of the optic cup from the optic discs to the iris’

2) Common location – inferior & nasal
3) Isolated or association with syndromes
 
4) Iris colobomas occur in CHARGE, cat-eye syn, Rieger syn, and facioauriculovertebral 

anomalies

2. Aniridia

1) Iris absence

2) AD inheritance present in 2/3

3) S/S : photophobia, nystagmus. Red reflex fills the entire corneal diameter.

4) Associated defects

· Hypoplasia of the macula – decrease visual acuity to 20/400 level

· Corneal opacities, lens dislocations and cataracts

· Wilms tumor- 1/70 sporadic aniridia and 90% occur before age 3

· Genitourinary defects

· MR

· Many of these patients have abnormalities of chromosome 11p
3. Persisten Pupillary membranes- More in PT, rarely visually significant

4. Heterochromia iridis or different color of the iris
· Congenital Horner syndrome – lighter (ptosis, small pupil lighted iris) 

· 2nd to inflammation 

· Intraocular surgery
· Ocular trauma – darker

5. Other

     
 1) Neurofibromatosis – melanocytic iris nevi, lisch nodules on surface of the iris

      
 2) Juvenile xanthogranuloma (JXG) – unilateral asymp, Yellowish-brown tumor on the surface 

             of the iris

      
 3) Down Syn – brushified spots

LENS Ref 1 –p586
1. Cataracts – lens opacification

· Leukocoria – white pupillary reflex produced by reflection of light from a light-colored intraocular masses or structure. 

1) Congenital or infantile

· B/L or unilateral, partial or complete 

· cause visual deprivation amblyopia and strabismus     

2) Child’s cataracts
                 Heredity – AD

                 Chromosome Disease – Tri 13, 18, 21

                 Inflammation – iritis, uveitis

                 Infection – TORCH

                 Metabolic – hypoglycemia, hypocalcemia, galactosemia, galactokinase deficiency;

                 

 homocystinaria

                 Toxin

                 Vitamin deficiencies – A. D. 

                 Systemic syndromes – lowe (oculocerebrorenal)


Ocular – Retinal detachment, radiation exposure, trauma, PHPV – persistent hyperplastic




 primary vitreous

3) Type


Grestational age at the time of cataract development determines the location of the


Opacity.

· Rubella syn:

Nuclear cataracts – insult during early pregnancy

Zonular orlamellar – insult during late pregnancy

· Polar cataracts – small central opacities on anterior or posterior poles of the lens

Development abn

      Remain stable

Rarely affect vision

· Zonular cataracts – AD, VitA & D deficiency hypocalcemia

· Multicolored fleck cataract – hypoparathyroidism, myotonic dystrophy

· Oil droplet – galactosemia

4) DX

· Trauma HX, Fx. PE, ocular Exma

· If no clue for causes then lab evaluation for metabolic disorder, TORCH etc.

2. Microphthalmia

3. Subluxation, extopia lens 

1) B/L superotemporal lens - 50-80% of Marfan syn

2) Inferior lens dislocation - 90% of homocystinuria 

3) Microspherophakic lenses - Weill- Marchesani syn

UVER


1. Inflammation of the uveal tract – iris, ciliary

1) Potential causes
· Infections : toxoplasmosis, herpes zoster, HSV, lyme. 

· Collagen vascular : JRA, sarcoidosis

· Trauma

· Retinoblastoma 

· Majority of children with unclear etiology

2. Anterior Uveitis – Iritis

1) S&S - pain, ciliary infection, tearing, photophobia, decreased vision.

2) Iritis may be present without S&S

· JRA – periodic screen

· Polyarticular disease – annually

· Pauciarticular disease with positive ANA – *exam 3 to 4 times a year

3.  Pars planitis, or intermediate uveitis

1) Idiopathic, B/L

2) S&S : light sensitivity, floaters, blurring of vision. 

3) Most cases – self limited; chronic courses may produce visual loss

4. Posterior uveitis – inflammation of the posterior vitreous, retina, and / or choroid

1) Causes

· Frequently undetermined

· Infections – protozoa, fungi, and viruses

2) S&S – hazy, opaque, or leukokoria

VITREOUS

1. Vitreous Hemorrhage

1) Cause

· Trauma- penetrating, concussive, shaken baby syn.

· Newborn- poprothrombiemia, thrombocytopenia,

· Advance stages of ROP

· With subarachnoid – Terson syndrome

· Leukemia

RETINA 

1. Developmental Abn

1) Colobomas

· Unilateral or B/L

· Absence of the retina & choroid 

· Occur in normal eye or with micropthalmia,

· Retinal detachment, Trisomy 13, CHARGE, or inherited as isolated anomalies

      
2) Myelinated Nerve Fibers

· Yellowish-white flame – shaped patches overlying the retina & choroid
· Normal vision – usually present
     
3) Persistent Hyperplastic Primary Vitreous (PHPV) 

· Microphthalmic

· With cataracts, intraocular hemorrhage,

· Glaucoma, and retinal detachment.

   
 4) Albinism
· Deficiencies of melanin in skin or eye.

· With Chediak-Higashi or Hermansky-Pudlak syn.

· X- linked or AR

· White hair, pale skin, translucent irides, photophobia, decrease visual acuity 

· Fundus hypopigmentation – yellow hypoplastic macula and fovea

5) Albanoidism – milder form of albinism 


    AD with incomplete penetrance

6) Coats Disease (Retinal Telangiectasis)

· Boys <18 yrs, most DX between age 8-10.

· Peripheral retinal vessel telangiectasis and aneurysmal dilation, exudation, yellow retina, may produce leukokoria

· Exudation to macula can cause profound visual loss.

7) Retinitis Pigmentosa 

· Visual field loss : peripheral to central, blindness 

· Apparent until 20-30yr.

· Deposition of pigmenta in a perivascular pattern

· With Sensorineural hearing loss – Usher, Hallgren syn. 

· With Xenal DX – Famconi, cystinuria, eystinosis, and oxalosis

2. Retinal Detachment

· Trauma – most common cause

· Demarcation line between attached & detached retina

3. ROP

· Abn in the developing retinal vascular system.

· PT <1600 gm with O2 exposure >30 days.

4. Retinitis and retinochoroiditis
· Inflammation to pigmented chorioretinal scar

· Viral, protozoal, fungal or bacterial infection

5. Sympathetic ophthalmia : 10 days to years from injured eye to develop uveitis in uninjured eye.

6. TORCH
1) Toxoplasmosis

· B/L, often includes the macula

· multifocal pigmented chorioretinal scars

2) Rubella 

· When exposeured during 1st trimester of pregnant. 

· Retinopathy - diffuse salt & pepper

· Microphthalmia, microcornea, anterior uveitis, iris hypoplasia, nuclear or complete cataracts, corneal opacification, and glaucoma.

3) CMV

· B/L retinochoroiditis

· Multiple yellowish-white lesion, hemorrhage.

· Other – Microphthalmia, uveitis, cataracts, optic disc atrophy, strabismus and nystagmus.

· May be an opportunistic infection

4) HSV

· Anterior segment – conjunctivitis, keratitis

· Disseminated – retinochoroiditis

5) Syphilis

· B/L salt and pepper fundus

· Other: Keratitis, anterior uveitis, glauma, optic nerve atrophy.

6) Toxocariasis

· White elevated mass with surrounding pigmentation

7. Bacteria Endocarditis

· Cotton-wool spots, roth spots, conjuctival petechiae

· Retinal artery occlusion: sudden vision loss, direct light reflex loss, cherry-red spot in fovea 

8. Leukemia

· Flame-shaped intraretinal hemorrhages

9. Diabetes

· Lenticular myopia when had a rapid rise in blood glucose level, persistent days to weeks

· Cataracts rarely develop in children

· Background retinopathy – microaneurysms

· Proliferative retinopathy – after puberty

10. Sickle Cell Retinopathy
· Peripheral fundus

· Most on SC & S-thalassemia, and HbSS – lens frequently affected

· Proliferative – neovascularization, vitreous hemorrhage, traction, and retinal detachment

· Nonproliferative changes – deposits, black sun burst lesions, salmon patch hemorrhage.

11. Metabolic Disorder

· Mucopolysaccharidoses – Retinal pigmentary degeneration, optic atrophy

· Tay-sachs disease(GH2 Type 1 gangliosidosis) – Cherry-red spot

· Mucolipidoses – corneal epithelial edema, retinal pigmentary degeneration, macular cherry red spots and optic atrophy.

· Cystinosis – salt & pepper fundus with patchy depigmentation and irregularly distributed pigment clumps, no vision loss.

12. Retinoblastoma

1) Most common intraocular malignancy of childhood.

2) Frequency : 1/14000; 1/20,000 birth. 

3) Most common age of DX – 1½ years, 90% presenting before age 3.

4) S&S

· Most common presenting signs: Leukocoria (60%) and strabismus (22%)

· 1/3 bilateral

· Tumor mass – elevated round, white or yellow, may be multi-center, calcification, seeding into vitreous – cloudy

      
5) Genetics

· AD inheritance 

- 
Penetrance is high (60-90%), but incomplete.



     - 
60% of patients have Fx of retinoblastoma

     - 
Usually B/L

· Sporadic cases

· Somatic mutations in 75% of patients

· Germinal mutation – parsed on to offspring almost always unilateral

OPTIC NERVE 
Assessed by measuring visual acuity, visual fields, color vision, and the pupillary response. 

1. Color vision

1) Asymmetrically decreased color vision, esp. red hues. Potential optic nerve disorder (optic neuritis, tumor, toxic optic neuropathy.)


     
2) Decrease sense of brightness – optic nerve disease

3) Heritable congenital color vision defects – equally affected in both eyes.

2. Pupils  Assessment – size, shape, position, and reactivity 

1) Afferent pupillary defects (APD) 

· Consensual response- shining a penlight in one eye cause both pupils to constrict

· Swinging flashlight test – assess optic nerve function

- Maintain fixation on a distant object 

- Shine a bright light into each pupil for 3-4 sec. Alternate back and forth

- Look for pupil constriction & dilation

- Normal: Shining a light in one eye – initial constriction of both pupils followed by a    

  small dilation. The light is then swung quickly to the follow eye – same response.

· APD – marcus Gunn pupil – swinging flashlight test: Constriction is either absent or decreased and the pupils gradual dilation in the affected eye.

· Causes

- Optic nerve disease, retinal defect, amblyopia subtle APD

- Not seen with cataracts, refractive errors, cortical lesion or functional visual loss

2)  Anisocoria – unequal size of pupils

· CNS III palsy – with ptosis, EOM disturbances

· Brainstem herniation and basilar meningitis – pupillary dilation may be the only sign of CNS III palsy. 

· Pharmacologic mydriasis – atropine, cyclo pentolate

Pharmacologic miosis – echothiophate iodide, pilocarpine. 

· Horner syndrome

- A lesion at any point along the sympathetic pathway for pupillary constriction. 

- Classic triad – ptosis, miosis, and anhidrosis. 

- Anisocoria - more apparent in dim illumination

- Congenital: with affected iris heterochroma (lighter) 

- Cause: First order neuron-cervical trauma or demyelinating disease

· Preganglionic neuroblastoma, birth trauma to the brachial plexus;

· Postganglionic extra (intra) cranial tumors of nasopharynx or cavernous sinus, migraine variants.

3)  Physiologic Anisocoria

· 20% of the population

· Difference =< 1mm

· Magnitude of anisocoria: remains the same in bright or dim illumination

4)  Optic Neuritis

· Type 

- Papillitis – introbulbar from, optic disc swelling 

- Retrobular neuritis – posterior to the globe, normal optic disc.

· S&S

- Sudden, profound vision loss

- Pain in or behind the eye – accentuated by eye movement

- Afferent pupillary defect – if unilateral or asym B/L

- Visual fields – cecocentral scotoma, central vision loss

- Optic disc – swelling of the peripapillary nerve fiber layer, hemorrhage

- In children : frequently bilateral

· Etiology – mumps, measles, chicken pox; meningoencephalitis; collagen vascular disease – SLE, sarcoidosis; syphilis, TB

· Progress – gradually improves 1 to 4 weeks after onset, usually returns to normal over several months.

3. Papilledema 

1) Increased ICP. Optic disc swelling

2) S/S : usually B/L

· Ophthalmoscopic – disc edema, blurred disc edges, absent physiologic cup, hyperemia, hemorrhage, intraretinal exudate

· Visual acuity – normal unless macula hemorrhage and edema.

· Visual fields – enlarged blind spot

· Normal pupillary response & color vision

· Prolonged – optic nerve atrophy

4. Pseudopapilledema
· High hyperopia or optic disc drusen, no increased ICP

· Irregular disc borders, anomalous branching and tortuosity of the retinal vessels, physiologic cup absent

· No hyperemia, exudate, venous congestion, and hemorrhage.

· Normal central visual acuity.

5. Optic Disc Atrophy

· Optic disc – lose reddish-orange color, optic cup enlargement, pinholed appearance, eventually white. 

· Decrease visual acuity and visual field defects.

· Etiology

6. Developmental Anomalies of the Optic Nerve. 
· Colobomas

· Tilted discs

· Optic nerve hypoplasia - unilateral or B/L , smaller optic disc, yellowish-white ring,       double ring sign, normal retinal vessels sign but appear crowded as leave the disc. 

ORBIT Ref 1 –P597
1. Clinical Sign – proptosis. ROM restriction, optic nerve compression, optic disc swelling, changes in 

refraction, retinal striae.

2. Orbital Asymmetry – disease or trauma

1) Globe displacement
· Posterior (enophthalmos), anterior (exophthalmos) 

· DX – compare the position of the globes in relation to the lateral orbital rim / Hertel exophthalmometer; palpation of globes over when closed eyelids; ocular rotation; sono, CT, MRI.


2) Cellulitis
3) Capillary hemagioma
4) Tumor
A. Lymphangioma

· Most common primary benign orbital tumors of childhood.

· Conjunctiva, lids, or orbit.

· Enlarge during URI, sudden enlargement – hemorrhage inside. 

B. Rhabdomyosarcoma

· Most common primary malignancy in childhood

· Age 7 & 8 

· Proptosis – rapidly progressing, unilateral

· Mass – upper eyelid , or deeper in the orbit

C. Neuroblastoma

· Most common metastatic orbit lesion in childhood.

· S & S

- abdominal mass



      - proptosis & ecchymosis – abrupt onset, may be bilateral


      - metastasis – late stage

D. Dermoid and Epidemoid Cysts.

· Relatively common, contain dermal and epidermal elements.

· S&S

- Location: anterior to the orbital septum, may extend posteriorly into the orbit in lateral  

   brow area or near any bone suture 

- Mass: smooth, painless, freely movable , round or oval

- If rupture – intense inflammatory reaction

E. Plexiform Neurofibromas

· With neurofibromatosis

· Location: within the orbit, or upper lid

· S&S: fullness and ptosis of lateral portion of the eyelid, “S-shaped” upper lid deformity

F. Orbital Pseudo-tumor

· Unilateral or B/L orbital inflammatory process.

OCULAR TRAUMA 
1. Laceration of eyelids requires a special repair technique for the following lacerations      

· Presence of orbital fat indicates penetration of the septum and entrance into the orbit

· Lid margin

· Medial and lateral canthal tendons

· Camaliculi of the nasolacrimal drainage system

2. Blunt orbital trauma and fracture (FX)
1) Type – blowout FX

2) FX location – isolated to floor, or extend to the orbital rim.

3) Blunt orbital trauma – need evaluate orbital floor, or the medial wall of the orbit

4) Sign of FX

· With extraocular muscle entrapment the 

- Most commonly involved-inferior & medial rectus muscles

- Enophthalmos, restricted gaze, and paresthesias, restrict ROM

· Communicate with sinuses – subcutaneous air or orbital emphysema

3. Conjuctival lacerations

4. Foreign-body:  under the upper eyelid – can cause vertical epithelia abrasions

5. Corneal abrasions

1) S&S : extreme pain and photo phobia.

2)   DX : 

· Apply sodium fluorescein dye to the conjuctival cul-de-sac

· Exam with a cobalt blue filtered light – dye stained missing epithelium area

6. Other

1) Iritis or anterior uveitis iriododialysis, cyclodialysis – blunt trauma

2) Traumatic angle recession and glaucoma – blunt trauma 

3) Hyphema – bleeding

4) Cornea opacification develops over several months

5) Len opacification

6) Fundus – macular hole, choroid rupture.

7) Retinal hemorrhages

· Limited to retina and vitreous extension

· Crushing injury may raise intro-thoracic pressure with transmission to the retina causing hemorrhages.

· Terson syndrome – transmission of subarachnoid hemorrhage to the optic nerve, and disc

· Purtscher retinopathy – retinal hemorrhages, cotton-wool spots, retinal edema, and fat emboli;

· Shaken baby syndrome – with intracranial injury

7. Penetrating Injury

1) Exam – brief, gentle; when identify a penetrating injuring, limits further exam. 

2) Ophthalmologist referral ASAP

3) Not apply topical medications

4) Protect eye with a shield 

5) If consider projectile or FB penetrating injuries – high suspicion (may only have subtle findings), 

may need plain film XR, CT or MRI (CI for metallic FB)

