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Solutions

Time Allowed :3 Hours Maximum Marks :100 Total Questions :10

General Instructions

Read the following instructions very carefully and strictly follow them:

1. The test is of 3 hours duration.

2. The question paper consists of 10 questions. The maximum marks are 100.

3. Each Question is of 10 marks.

(1). Discuss in detail the work-up and management of pediatric cataract highlight-
ing the differences with adult cataract management.

Solution:

Pediatric cataract is a condition in which the lens of the eye becomes cloudy, leading to vision
impairment. The management of pediatric cataract differs significantly from adult cataract
management due to differences in pathophysiology, age-related considerations, and surgical
approaches.
Step 1: Work-Up for Pediatric Cataract:
1. History and Clinical Examination: A detailed history, including prenatal and family
history, is essential for identifying potential causes, such as congenital or metabolic disorders.
A thorough eye examination is necessary to assess the extent and type of cataract.
2. Imaging Studies: B-scan ultrasonography and anterior segment photography may be used
to assess the cataract’s location and impact on the visual axis.
3. Systemic Investigations: In children, it is crucial to rule out associated systemic condi-
tions, such as metabolic disorders, by performing blood tests and imaging studies.
Step 2: Management of Pediatric Cataract:
1. Surgical Intervention: Surgery is often indicated for cataracts that cause significant
visual impairment. The timing of surgery is critical to minimize the risk of amblyopia (lazy
eye) and to preserve vision development. Surgery may include the removal of the cataract, and
sometimes, the placement of an intraocular lens (IOL).
2. Post-Surgical Care: Post-operative care involves ensuring proper refractive correction
and managing potential complications such as amblyopia and glaucoma. Long-term follow-up
is required to monitor for secondary cataracts and to address refractive errors.
Step 3: Differences with Adult Cataract Management:
1. Timing of Surgery: In pediatric patients, surgery is usually done earlier to prevent am-
blyopia, whereas in adults, surgery is typically done when visual impairment impacts daily life.
2. Lens Implantation: In children, the decision to implant an intraocular lens depends on
the child’s age and other factors, whereas adult cataract surgery typically involves IOL implan-
tation.
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3. Rehabilitation: Pediatric cataract management often requires a multi-disciplinary ap-
proach, including vision therapy and amblyopia treatment, which is less common in adults.

Quick Tip

Timely surgical intervention and post-operative care are crucial in pediatric cataract
management to prevent amblyopia and ensure optimal visual development.

2(a). Causes of microbial corneal ulcer.

Solution:

Microbial corneal ulcers are caused by infections of the cornea by various microorganisms.
These infections can lead to significant vision impairment and require immediate treatment.
Step 1: Bacterial Causes of Microbial Corneal Ulcer:
1. Pseudomonas aeruginosa: This is a common causative organism, particularly in contact
lens wearers, causing rapid corneal ulceration and a risk of perforation.
2. Staphylococcus aureus: Often associated with post-traumatic infections and can lead to
severe corneal damage.
3. Streptococcus pneumoniae: This pathogen can cause aggressive corneal ulcers, especially
in children, and may lead to scarring.
4. Other bacteria: Haemophilus influenzae and Moraxella species can also cause corneal
ulcers, often in individuals with pre-existing conditions like blepharitis or conjunctivitis.
Step 2: Fungal Causes of Microbial Corneal Ulcer:
1. Aspergillus species: Commonly found in soil and decaying matter, leading to fungal
keratitis after trauma with plant material.
2. Fusarium species: Also associated with outdoor injuries, particularly those involving
organic matter, and can cause severe scarring.
3. Candida species: These fungal infections are more common in immunocompromised
patients and can be challenging to treat.
Step 3: Viral and Parasitic Causes of Microbial Corneal Ulcer:
1. Herpes Simplex Virus (HSV): A leading cause of recurrent corneal infections, often
presenting with dendritic ulcers that affect the corneal epithelium.
2. Acanthamoeba: This parasitic infection occurs primarily in contact lens wearers, especially
those who use contaminated water to clean lenses, leading to painful ulcers with ring-shaped
infiltrates.

Quick Tip

Trauma, contact lens use, and pre-existing eye conditions are major risk factors for mi-
crobial corneal ulcers. Prompt treatment is crucial to prevent complications.
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2(b). Describe the clinical features of each and management of fungal corneal ulcer.

Solution:

Fungal corneal ulcers are infections caused by fungal organisms, with Aspergillus, Fusarium,
and Candida being the most common pathogens. These ulcers present with specific clinical
features and require targeted management.
Step 1: Clinical Features of Fungal Corneal Ulcer:
1. Pain and Redness: Patients with fungal corneal ulcers often experience intense eye pain,
redness, and discomfort, especially when exposed to light (photophobia).
2. Blurred Vision: Vision is typically impaired due to the presence of the ulcer on the corneal
surface, leading to a decrease in visual acuity.
3. Corneal Appearance: The ulcer typically appears as a white, grayish, or yellow lesion
on the cornea with irregular, raised borders. A satellite lesion or ”ring infiltrate” is often seen
around the ulcer.
4. Discharge: The discharge from the infected eye may be mucopurulent, thick, and sticky,
which distinguishes it from other types of eye infections.
5. Slow Progression: Unlike bacterial ulcers, fungal infections tend to progress more slowly
and may not present with the acute symptoms seen in bacterial infections.
Step 2: Management of Fungal Corneal Ulcer:
1. Topical Antifungal Treatment: The first-line treatment for fungal corneal ulcers is the
application of topical antifungal medications such as Natamycin, Amphotericin B, or Voricona-
zole. These drugs help inhibit fungal growth and control infection.
2. Systemic Antifungal Therapy: For deeper or more severe fungal infections, oral anti-
fungal agents like Fluconazole or Itraconazole may be prescribed to enhance the effect of the
topical treatment.
3. Corneal Debridement: In cases of deep or persistent fungal ulcers, corneal debridement
may be necessary to remove necrotic tissue and promote healing.
4. Corneal Transplantation: If the fungal ulcer causes significant scarring or damage to the
cornea, a corneal transplant may be required to restore vision.
5. Supportive Care: Pain management, such as topical analgesics, and regular follow-up
visits are essential to monitor the progress of healing and prevent complications such as corneal
perforation.

Quick Tip

Fungal corneal ulcers require aggressive treatment with antifungal therapy, debridement,
and long-term follow-up to prevent complications like scarring or blindness.

3(a). Describe the anatomy of sixth cranial nerve.

Solution:

The sixth cranial nerve, also known as the abducens nerve, is responsible for the innervation
of the lateral rectus muscle, which controls eye movement.
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Step 1: Origin of the Sixth Cranial Nerve:
1. Nucleus Location: The sixth cranial nerve originates from the abducens nucleus located
in the pons, near the floor of the fourth ventricle.
2. Fibers: The motor fibers of the sixth cranial nerve exit the brainstem at the junction of
the pons and medulla.
3. Pathway: After leaving the brainstem, the nerve travels through the cavernous sinus and
enters the orbit via the superior orbital fissure.
Step 2: Function of the Sixth Cranial Nerve:
1. Lateral Rectus Muscle Innervation: The primary function of the sixth cranial nerve is
to innervate the lateral rectus muscle, which abducts the eye (moves it outward).
2. Coordination with Other Nerves: The sixth cranial nerve works in coordination with
the third and fourth cranial nerves to control conjugate gaze and ensure proper eye movement.
Step 3: Clinical Relevance:
1. Damage to the Nerve: Injury to the sixth cranial nerve can lead to weakness of the
lateral rectus muscle, resulting in an inability to abduct the affected eye.

Quick Tip

The sixth cranial nerve is crucial for lateral eye movement, and damage to it can cause
diplopia (double vision) due to improper eye alignment.

3(b). Elaborate clinical manifestations and management of sixth nerve palsy.

Solution:

Sixth nerve palsy is a condition where there is dysfunction of the sixth cranial nerve, leading
to difficulty in eye abduction and associated symptoms.
Step 1: Clinical Manifestations of Sixth Nerve Palsy:
1. Horizontal Diplopia: The most common symptom is double vision, particularly when
looking to the side of the affected eye.
2. Esotropia: There is often inward deviation (esotropia) of the affected eye, as the lateral
rectus muscle cannot abduct the eye.
3. Loss of Lateral Gaze: The patient may experience difficulty looking toward the affected
side due to weakness of the lateral rectus.
4. Head Turn: Patients may compensate by turning their head toward the affected side to
align the eyes and minimize double vision.
Step 2: Management of Sixth Nerve Palsy:
1. Observation: In many cases, especially when the cause is idiopathic (unknown), the
condition may resolve on its own with observation and follow-up.
2. Prisms: For patients with persistent diplopia, prism glasses may be used to align the visual
fields and reduce double vision.
3. Surgical Intervention: If the condition is caused by a structural issue, such as a tumor or
aneurysm, surgical intervention may be required to address the underlying cause.
4. Botulinum Toxin: In some cases, botulinum toxin injections into the medial rectus muscle
can help reduce the compensatory inward deviation.
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Quick Tip

Prompt diagnosis and management of sixth nerve palsy are essential, as early treatment
can prevent complications such as amblyopia or permanent strabismus.

4(a). Principles of Fundus Fluorescein Angiography (FFA).

Solution:

Fundus Fluorescein Angiography (FFA) is a diagnostic procedure used to visualize the blood
vessels of the retina and choroid. It involves the use of fluorescein dye injected into a vein to
evaluate the circulation in the retina.
Step 1: Introduction to FFA:
1. Fluorescein Dye: A fluorescent dye (fluorescein) is injected intravenously. This dye binds
to plasma proteins and circulates through the bloodstream, eventually reaching the retinal and
choroidal vasculature.
2. Camera Setup: A specialized camera with a blue light source is used to illuminate the
retina. The camera detects the fluorescence emitted by the dye when exposed to blue light,
allowing visualization of the blood vessels.
Step 2: Phases of FFA:
1. Arterial Phase: This occurs within the first seconds after dye injection, showing the dye’s
movement through the retinal arteries.
2. Venous Phase: This follows shortly after, showing the dye flowing through the venous
system.
3. Late Phase: The late phase reveals the leakage of dye from the retinal vessels, helping to
detect abnormalities such as hemorrhages, exudates, and macular edema.
Step 3: Indications for FFA:
1. Diabetic Retinopathy: FFA helps assess the severity of diabetic retinopathy and detect
retinal ischemia.
2. Macular Diseases: It is useful in diagnosing macular edema, macular degeneration, and
retinal vein occlusion.
3. Vascular Occlusions: FFA can help identify retinal artery or vein occlusions by visualizing
areas of ischemia and retinal damage.

Quick Tip

FFA is an essential diagnostic tool in retinal and choroidal diseases, especially for iden-
tifying areas of retinal leakage and ischemia.

4(b). Application of FFA in Ophthalmology.

Solution:

5



Fundus Fluorescein Angiography (FFA) is widely used in ophthalmology to diagnose and man-
age a variety of retinal and choroidal diseases. It provides valuable insights into the vascular
health of the retina and choroid.
Step 1: Diagnostic Applications of FFA:
1. Diabetic Retinopathy: FFA is used to assess the presence of diabetic macular edema,
retinal ischemia, and neovascularization. It helps in determining the need for laser treatment
or anti-VEGF therapy.
2. Age-related Macular Degeneration (AMD): FFA helps detect the presence of choroidal
neovascularization (CNV) in AMD patients, guiding the management of the disease.
3. Retinal Vein Occlusion (RVO): FFA identifies areas of retinal ischemia and macular
edema caused by RVO, and helps in evaluating the prognosis and need for treatment.
Step 2: Therapeutic Applications of FFA:
1. Guiding Laser Treatment: In conditions like diabetic retinopathy and retinal vein occlu-
sion, FFA is used to identify areas requiring laser photocoagulation to prevent further damage.
2. Assessment of Anti-VEGF Treatment: FFA can be used to evaluate the effectiveness
of anti-VEGF (vascular endothelial growth factor) therapy in conditions like wet AMD and
diabetic macular edema by observing changes in retinal leakage and neovascularization.
3. Monitoring of Choroidal Neovascularization: FFA is used to monitor the growth and
response of choroidal neovascular membranes during treatment, particularly in AMD.
Step 3: Other Applications of FFA:
1. Retinopathy of Prematurity (ROP): FFA is employed to assess retinal vascular devel-
opment in premature infants and to identify the need for laser treatment.
2. Uveitis: FFA is useful for evaluating the extent of inflammation and vascular leakage in
uveitis, aiding in the diagnosis of posterior uveitis or panuveitis.

Quick Tip

FFA is indispensable in retinal diagnostics, helping in early detection, accurate diagnosis,
and effective monitoring of treatment progress.

5. Describe etiology, pathogenesis, clinical features, and medical treatment of Mu-
cormycosis.

Solution:

Mucormycosis, also known as zygomycosis, is a serious fungal infection caused by fungi of the
order Mucorales. It most commonly affects immunocompromised individuals and is associated
with high morbidity and mortality.
Step 1: Etiology of Mucormycosis:
1. Causative Organisms: The disease is primarily caused by fungi from the Mucoraceae
family, including Rhizopus, Mucor, Lichtheimia, and Rhizomucor. These fungi are saprophytic
and are commonly found in soil, decaying organic matter, and the air.
2. Environmental Sources: Spores of these fungi are inhaled from contaminated air or come
in contact with skin abrasions, leading to infection.
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Step 2: Pathogenesis of Mucormycosis:
1. Inhalation of Spores: The primary mode of infection is the inhalation of fungal spores,
which may reach the sinuses, lungs, or brain.
2. Immunocompromised State: The spores are typically harmless in healthy individuals but
can cause infection in immunocompromised individuals, such as those with diabetes mellitus,
neutropenia, or those receiving immunosuppressive therapy.
3. Angioinvasion: The fungal hyphae invade blood vessels, leading to thrombosis and tissue
necrosis. This angioinvasion is responsible for the rapid progression of the infection and the
development of necrotic tissue.
Step 3: Clinical Features of Mucormycosis:
1. Sinus and Nasal Involvement: Symptoms include fever, headache, facial swelling, and
nasal congestion. A black necrotic eschar (scab) may develop in the nasal cavity or sinuses.
2. Pulmonary Involvement: Pulmonary mucormycosis presents with fever, cough, chest
pain, and shortness of breath. It may lead to respiratory failure in severe cases.
3. Cerebral Involvement: If the infection spreads to the brain, it can lead to neurological
deficits such as altered consciousness, hemiparesis, or seizures.
4. Cutaneous Involvement: Infection can also occur through skin abrasions, leading to
ulcers and necrosis, particularly in diabetic patients or those with trauma.
Step 4: Medical Treatment of Mucormycosis:
1. Antifungal Therapy: The mainstay of treatment is antifungal therapy with drugs such as
liposomal amphotericin B or posaconazole. These drugs inhibit fungal cell membrane synthesis
and are essential for controlling the infection.
2. Surgical Debridement: Surgical removal of necrotic tissue is often required to control the
spread of infection. This is critical, especially in cases involving the sinuses or lungs.
3. Control of Underlying Conditions: Management of underlying conditions such as dia-
betes mellitus, immunosuppression, or neutropenia is crucial for recovery. Tight glucose control
and cessation of immunosuppressive therapy may improve outcomes.

Quick Tip

Early diagnosis and aggressive treatment, including antifungal therapy and surgical de-
bridement, are essential in managing mucormycosis and improving prognosis.

6. Discuss the indications and complications of therapeutic penetrating kerato-
plasty.

Solution:

Therapeutic penetrating keratoplasty (PK) is a surgical procedure in which the entire thickness
of the cornea is replaced with a donor graft to treat corneal diseases that are causing vision
impairment or threatening the integrity of the eye.
Step 1: Indications for Therapeutic Penetrating Keratoplasty:
1. Corneal Scarring: PK is indicated when the cornea is scarred due to infections, trauma,
or degenerative diseases. Scarring can significantly reduce vision and compromise the integrity
of the eye.
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2. Keratoconus: A progressive thinning and bulging of the cornea often requiring PK when
other treatments like contact lenses fail.
3. Infectious Keratitis: Therapeutic PK is indicated for patients with severe bacterial,
fungal, or viral keratitis, where the infection is unresponsive to medical treatment, and there
is a risk of corneal perforation.
4. Corneal Dystrophies: Conditions like endothelial dystrophy, where the corneal endothelial
cells fail, can lead to corneal edema, requiring PK to restore vision.
5. Corneal Ulcers and Perforation: PK is needed in cases where corneal ulcers lead to
perforation or imminent perforation, particularly in the presence of infectious or inflammatory
conditions.
Step 2: Complications of Therapeutic Penetrating Keratoplasty:
1. Graft Rejection: One of the most significant complications of PK is graft rejection, where
the recipient’s immune system attacks the donor tissue. This can lead to graft failure and
requires immediate medical intervention.
2. Infection: The corneal transplant can become infected post-operatively, leading to endoph-
thalmitis, especially if there is poor wound healing or postoperative care.
3. Astigmatism: PK can lead to irregular corneal shape, resulting in postoperative astigma-
tism, which may require corrective lenses or additional surgery.
4. Glaucoma: The surgery can increase intraocular pressure due to changes in the anterior
chamber and potential damage to the trabecular meshwork.
5. Corneal Graft Failure: This occurs when the transplanted cornea fails to integrate prop-
erly or if there is delayed epithelial healing, leading to the loss of the graft.

Quick Tip

Close monitoring for complications like graft rejection and infection after therapeutic PK
is essential to ensure the success of the surgery and maintain visual outcomes.

7. What are types of myopia? Discuss the measures to prevent progression of
myopia.

Solution:

Myopia, or nearsightedness, is a refractive error where distant objects appear blurry while near
objects can be seen clearly. The condition occurs when the light entering the eye focuses in
front of the retina, rather than directly on it.
Step 1: Types of Myopia:
1. Simple Myopia: This is the most common form, typically developing in childhood or
adolescence. It is caused by an elongated eyeball or excessive curvature of the cornea, resulting
in light focusing in front of the retina.
2. Pathological Myopia: Also known as degenerative myopia, this type is characterized by
excessive elongation of the eyeball and can lead to retinal degeneration and other serious ocular
complications. It typically worsens with age.
3. Youth-onset Myopia: This refers to myopia that develops during childhood or adolescence
and tends to stabilize after the individual reaches adulthood. It is typically less severe than
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pathological myopia.
4. Induced Myopia: This form of myopia is caused by external factors such as prolonged
near work, use of certain medications, or eye surgery.
Step 2: Measures to Prevent Progression of Myopia:
1. Control of Near Work: Limiting prolonged near work (such as reading or screen time)
can help reduce the strain on the eyes. The ”20-20-20 rule” suggests taking a break every 20
minutes by looking at an object 20 feet away for 20 seconds.
2. Outdoor Activity: Studies have shown that spending time outdoors in natural light can
slow the progression of myopia in children. This may be due to the effects of bright light on
retinal growth.
3. Corrective Lenses: Wearing prescription glasses or contact lenses helps manage the symp-
toms of myopia, preventing strain on the eye and controlling the condition. Orthokeratology
(Ortho-K) lenses, which reshape the cornea, may also be used to control myopia progression.
4. Pharmacological Interventions: Low-dose atropine eye drops have been found to reduce
the rate of myopia progression in children. These drops are typically used at night and help
relax the eye’s focusing mechanism.
5. Myopia Control Lenses: Specially designed glasses or contact lenses, such as bifocal or
progressive lenses, can help slow the progression of myopia by reducing eye strain during near
tasks.

Quick Tip

Early intervention and lifestyle changes, such as increased outdoor activity and limiting
near work, are essential in preventing the progression of myopia, especially in children.

8. Describe different refractive surgeries. And how will you investigate a patient
undergoing refractive surgery.

Solution:

Refractive surgeries are procedures aimed at correcting refractive errors such as myopia, hyper-
opia, and astigmatism, in order to reduce or eliminate the need for corrective lenses like glasses
or contact lenses.
Step 1: Different Types of Refractive Surgeries:
1. LASIK (Laser-Assisted in Situ Keratomileusis): - LASIK is the most commonly per-
formed refractive surgery. It involves the use of a laser to reshape the cornea, improving the
focus of light onto the retina. A thin flap is created in the cornea, and the underlying tissue is
reshaped using an excimer laser. - Indicated for myopia, hyperopia, and astigmatism.
2. PRK (Photorefractive Keratectomy): - In PRK, the surface layer of the cornea (epithe-
lium) is removed, and an excimer laser is used to reshape the corneal tissue underneath. Unlike
LASIK, no flap is created. - PRK is generally recommended for patients with thin corneas or
those with higher refractive errors.
3. SMILE (Small Incision Lenticule Extraction): - SMILE is a minimally invasive pro-
cedure that involves creating a small incision in the cornea through which a lenticule (a small
disc of corneal tissue) is removed. This reshapes the cornea and corrects refractive errors. -
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SMILE is primarily used to treat myopia and mild astigmatism.
4. LASEK (Laser Epithelial Keratomileusis): - LASEK is similar to PRK, but in this
procedure, the epithelium is preserved by loosening it with an alcohol solution and then repo-
sitioning it after the corneal reshaping. - LASEK may be preferred for patients with thinner
corneas or those who are at higher risk for complications with LASIK.
5. ICL (Implantable Collamer Lens): - ICL involves surgically implanting a synthetic lens
into the eye to correct refractive errors, typically in cases where LASIK is not suitable due to
very high prescriptions or thin corneas. - It is an option for both myopia and hyperopia and
can be removed if necessary.
Step 2: Investigation of a Patient Undergoing Refractive Surgery:
1. Preoperative Assessment: - A comprehensive eye exam, including refraction testing,
measurement of the corneal thickness (pachymetry), and corneal topography, to assess the
shape and health of the cornea.
2. Assessment of Visual Acuity: - Detailed measurement of the patient’s visual acuity, both
with and without corrective lenses, to understand their baseline vision and goals for surgery.
3. Dry Eye Evaluation: - Evaluation of the patient’s tear production and corneal surface
health. Dry eyes can affect the outcome of refractive surgeries, and preoperative management
may be required.
4. Slit Lamp Examination: - A slit-lamp exam is used to assess the health of the eye’s
structures, particularly the cornea, lens, and retina, ensuring no underlying pathology before
surgery.
5. Intraocular Pressure (IOP) Measurement: - Measuring IOP helps to detect any po-
tential risk for glaucoma, which may complicate refractive surgery outcomes.
6. Patient History and Expectations: - A detailed patient history to assess for any con-
traindications such as autoimmune diseases, pregnancy, or previous ocular conditions. It’s also
important to set realistic expectations regarding the outcome of surgery.

Quick Tip

A thorough preoperative evaluation is crucial in selecting the appropriate refractive
surgery for each patient and ensuring the best possible outcomes.

9. Describe retinal manifestations of AIDS. Discuss the universal precautions to
be followed in eye O.T.

Solution:

Retinal manifestations of AIDS are commonly seen in patients with advanced HIV infection.
The retina can be affected by direct viral infection or secondary to opportunistic infections or
neoplasms, leading to various clinical findings.
Step 1: Retinal Manifestations of AIDS:
1. Cytomegalovirus (CMV) Retinitis: - This is the most common retinal manifestation of
AIDS. CMV retinitis is characterized by necrotizing retinitis, leading to areas of retinal hem-
orrhages, exudates, and lesions with a characteristic “pizza pie” appearance. If left untreated,
it can lead to retinal detachment and blindness.
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2. HIV Retinopathy: - HIV retinopathy is a non-specific retinal finding seen in asymptomatic
HIV patients. It is characterized by cotton wool spots, retinal hemorrhages, and microvascular
changes. These changes are generally mild and do not cause significant visual loss.
3. Opportunistic Infections: - Apart from CMV, other opportunistic infections like tox-
oplasmosis and tuberculosis can affect the retina, leading to lesions that may cause vision
impairment.
4. Kaposi’s Sarcoma: - This is a malignancy associated with HIV infection. When it affects
the eye, it may present as a mass in the retina or choroid, often leading to visual disturbances
and retinal vascular changes.
5. Retinal Vein Occlusion (RVO): - HIV patients are at increased risk of retinal vein occlu-
sion, which presents with retinal hemorrhages, exudates, and optic disc swelling. RVO is often
associated with co-existing systemic vascular conditions.
Step 2: Universal Precautions to Be Followed in Eye O.T.
1. Hand Hygiene: - Strict hand hygiene protocols, including hand washing or sanitizing,
should be followed before and after each patient interaction to prevent cross-contamination.
2. Personal Protective Equipment (PPE): - Surgeons and assistants should wear appro-
priate PPE, including gloves, masks, face shields, and gowns, to protect themselves and patients
from bloodborne infections and ocular fluids.
3. Sterile Instruments: - All instruments used in eye surgery must be properly sterilized to
prevent any transmission of infections. Disposable instruments should be used where possible.
4. Safe Handling of Sharps: - Sharp instruments such as needles, scalpels, and blades should
be handled carefully and disposed of in puncture-proof containers to prevent accidental injuries
and potential HIV exposure.
5. Environmental Cleaning: - The operating theater must be regularly cleaned and dis-
infected, especially between cases, to ensure the area remains sterile and free from harmful
pathogens.

Quick Tip

Following universal precautions is essential to reduce the risk of healthcare-associated
infections in the operating room, especially when dealing with HIV-positive patients.

10. Describe the properties and uses of various viscoelastic substances in Ophthal-
mology.

Solution:

Viscoelastic substances are commonly used in ophthalmology, particularly in anterior segment
surgery such as cataract surgery and corneal surgery. These substances are designed to maintain
intraocular pressure, protect ocular tissues, and facilitate the surgical procedure.
Step 1: Properties of Viscoelastic Substances:
1. High Viscosity: These substances have high viscosity to maintain the anterior chamber
of the eye during surgery. They prevent the collapse of the chamber by providing a stable
environment for delicate ocular structures.
2. Cohesiveness: Viscoelastic substances have cohesive properties, meaning they tend to stick
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to the tissues they come into contact with, allowing for better tissue manipulation and less risk
of trauma during surgery.
3. Opacity: Some viscoelastic substances are opaque, which helps in visualizing the anterior
chamber and surgical area, especially during cataract surgery.
4. Inertness: Viscoelastic substances are chemically inert and do not react with ocular tissues,
preventing irritation or allergic reactions during surgery.
5. Biodegradability: These substances are typically biodegradable, meaning they break down
naturally after surgery without the need for removal. This is important for patient recovery
and reduces the risk of postoperative complications.
Step 2: Types of Viscoelastic Substances and Their Uses:
1. Hydroxypropyl Methylcellulose (HPMC): - HPMC is a commonly used viscoelastic
substance with moderate viscosity. It is primarily used to maintain the anterior chamber during
cataract surgery and to provide a clear view of the ocular structures.
2. Sodium Hyaluronate: - Sodium hyaluronate is a highly viscous substance and is com-
monly used in cataract and corneal surgery. It provides excellent protection to the corneal
endothelium and maintains intraocular pressure. It is also used in vitreoretinal surgery to pro-
tect the retina and facilitate the procedure.
3. Viscote: - Viscote is a combination of sodium hyaluronate and chondroitin sulfate, offer-
ing both protection and enhanced tissue manipulation. It is commonly used during cataract
surgery to maintain the anterior chamber and protect the corneal endothelium.
4. Healon: - Healon is a popular brand of sodium hyaluronate and is frequently used in
cataract surgeries. It maintains ocular pressure and provides excellent visualization of the sur-
gical area. Healon also helps in keeping the posterior capsule intact during cataract removal.
5. Provisc: - Provisc is a higher viscosity viscoelastic substance composed of sodium hyaluronate,
used to maintain anterior chamber depth and protect the intraocular structures, particularly
during complicated cataract surgeries. It is especially useful in phacoemulsification.
6. Ophthalmic Viscosurgical Devices (OVDs): - OVDs are specialized viscoelastic agents
that are used for advanced surgical procedures, such as posterior segment surgeries and intraoc-
ular lens implantation. These devices help maintain intraocular pressure, provide cushioning
to the delicate ocular tissues, and aid in tissue manipulation.
Step 3: Uses of Viscoelastic Substances in Ophthalmology:
1. Cataract Surgery: - Viscoelastic substances are used to protect the corneal endothelium,
maintain anterior chamber depth, and facilitate the smooth removal of the cataract during
phacoemulsification.
2. Glaucoma Surgery: - These substances are used in glaucoma surgeries, including tra-
beculectomy, to help maintain the anterior chamber and prevent damage to the ocular tissues
during the procedure.
3. Corneal Transplantation: - Viscoelastics are used to maintain ocular stability and pro-
tect the donor cornea during corneal transplant surgeries.
4. Vitrectomy: - In vitreoretinal surgeries, viscoelastics are used to maintain intraocular
pressure and protect the retina and other delicate structures.
5. IOL Implantation: - During intraocular lens (IOL) implantation, viscoelastic substances
help to stabilize the eye and facilitate smooth lens insertion into the capsular bag.
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Quick Tip

Viscoelastic substances are vital in maintaining ocular stability during surgeries and
providing protection to the delicate tissues of the eye, ensuring better postoperative
outcomes.
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