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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. a) Describe the technology of bone anchored hearing aids (BAHA).

Solution:

Step 1: Explanation of BAHA Technology.

Bone-anchored hearing aids (BAHA) are a type of hearing aid used for individuals with hearing
loss who cannot benefit from traditional hearing aids. The BAHA system works by bypass-
ing the outer and middle ear and directly stimulating the cochlea through the bone. This is
achieved through a small titanium implant placed in the skull behind the ear. A sound proces-
sor is attached to the implant, which transmits sound vibrations through the bone to the inner
ear. The direct bone conduction allows individuals with conductive or mixed hearing loss to
experience improved hearing.

Step 2: Advantages of BAHA.

One key advantage of BAHA technology is its ability to bypass the ear canal entirely, making
it ideal for people with conductive hearing loss or mixed hearing loss. It is also effective for
individuals with single-sided deafness. Additionally, BAHA is less affected by earwax accumu-
lation or fluid buildup in the ear canal, which often poses a problem for traditional hearing
aids. The device provides clearer sound quality by avoiding the complications that arise from
the middle and outer ear.

Step 3: Clinical Application.

BAHA technology is particularly effective for patients who have difficulty using conventional
hearing aids due to chronic ear infections, ear canal abnormalities, or ossicular chain issues. For
example, individuals with severe conductive hearing loss, who may have a damaged eardrum
or middle ear, can benefit from BAHA. It is also beneficial for those with single-sided deafness,
where sound is transmitted to the better ear via bone conduction.

Step 4: Conclusion.
The technology behind BAHA provides a unique solution to those who cannot use traditional



hearing aids, offering clear sound transmission through bone conduction. This alternative hear-
ing solution is especially valuable for those with conductive hearing loss, mixed hearing loss, or
single-sided deafness.

Quick Tip

BAHA is particularly useful for individuals with conductive or mixed hearing loss who
cannot benefit from traditional hearing aids.

1. b) What are the candidacy criteria and preoperative workup for BAHA?

Solution:

Step 1: Candidacy Criteria.

The candidacy for BAHA is determined by a series of clinical factors, including: - Conductive
or mixed hearing loss: BAHA is most suitable for individuals with hearing loss that affects
the outer or middle ear, such as a damaged eardrum or ossicular chain. It is also beneficial
for individuals with mixed hearing loss, where there is both conductive and sensorineural loss.
- Single-sided deafness: BAHA is also an effective solution for individuals with single-sided
deafness, where one ear has normal hearing, but the other is completely deaf. The device
transmits sound from the impaired ear to the better ear. - Sufficient bone quality: Candidates
must have enough bone thickness and density in the skull to support the titanium implant. -
Good overall health: The individual should be healthy enough to undergo surgery and manage
post-operative care.

Step 2: Preoperative Workup.

Before BAHA implantation, the following evaluations are performed to ensure the procedure’s
success: - Audiological assessment: A detailed hearing test is done to assess the degree and
type of hearing loss. The results help determine if BAHA is a suitable option. - Imaging
studies: A CT scan or X-rays are performed to assess the condition of the bone and to ensure
there is adequate bone density for implant placement. The imaging also helps in determining
the optimal site for implanting the titanium post. - Medical evaluation: A thorough medical
assessment is conducted to ensure the patient is fit for surgery. This includes reviewing their
general health and assessing any potential risks. - ENT consultation: An ear, nose, and throat
(ENT) specialist will evaluate the patient’s ear health and confirm that there are no other
contraindications to surgery, such as ear infections or other structural issues. - Counseling:
Patients are counseled on the BAHA procedure, expected outcomes, and the rehabilitation
process following the implantation. This ensures that the patient has realistic expectations and
understands the post-operative care requirements.

Step 3: Conclusion.

The candidacy criteria and preoperative workup for BAHA are designed to ensure the patient
is suitable for the procedure and to minimize complications. Proper evaluation of the patient’s
hearing loss type, bone condition, and overall health is critical to a successful BAHA implan-



tation.

Quick Tip

Preoperative evaluation is essential to ensure that the patient is an appropriate candidate
for BAHA surgery and to minimize potential complications.

2. What are the problems of mastoid cavity? Describe the various methods of
mastoid cavity obliteration.

Solution:

Step 1: Problems of Mastoid Cavity.

The mastoid cavity is a part of the temporal bone, located behind the ear. Some of the
common problems associated with the mastoid cavity include: - Chronic infection: The cavity
can become infected due to chronic otitis media, leading to recurrent infections. This condition
may cause the mastoid air cells to become filled with infected material, leading to mastoiditis.
- Mastoid bone erosion: If infection is not controlled, it can lead to the erosion of the bone,
which may affect hearing and other structures in the middle ear. - Formation of cholesteatoma:
A cholesteatoma is an abnormal skin growth in the middle ear that can develop in the mastoid
cavity, potentially leading to hearing loss, dizziness, or even life-threatening complications if
left untreated. - Post-surgical complications: After surgery, the mastoid cavity may remain
open and prone to infections or granulation tissue formation, which can result in poor healing
and recurrent infections.

Step 2: Methods of Mastoid Cavity Obliteration.

Mastoid cavity obliteration is a surgical procedure designed to close the mastoid cavity and
prevent complications. Several methods are used, including: - Autologous tissue obliteration:
This involves the use of the patient’s own tissues, such as fat, fascia, or muscle, to fill the
mastoid cavity. This method is effective in closing the cavity and reducing the risk of infection.
- Bone chips or cartilage: Bone chips or cartilage from the patient or a donor can be used to
obliterate the cavity. This method provides structural support and helps prevent the recurrence
of infection. - Bone cement: In some cases, medical-grade bone cement is used to fill the
cavity. This provides a stable closure but may be associated with some risks like infection or
extrusion of the material. - Synthetic materials: In certain cases, synthetic materials such as
hydroxyapatite granules or other biocompatible substances are used to fill the cavity. These
materials are designed to integrate with the bone and help in cavity obliteration.

Step 3: Conclusion.

Mastoid cavity problems, particularly chronic infections and cholesteatomas, are common. Sur-
gical obliteration methods, including autologous tissue, bone chips, bone cement, and synthetic
materials, are employed to treat these issues and prevent recurrence. Proper obliteration helps
in the effective management of mastoid cavity-related problems.



Quick Tip

Mastoid cavity obliteration is essential for preventing recurrent infections and compli-
cations after mastoid surgeries. Autologous tissue and bone chips are often the most
effective materials used for this purpose.

3. a) Combined approach tympanoplasty.

Solution:

Step 1: Definition of Combined Approach Tympanoplasty.

Combined approach tympanoplasty is a surgical procedure used to treat chronic otitis media
with associated cholesteatomas or perforations in the tympanic membrane. The technique com-
bines both the transcanal and retroauricular (postauricular) approaches to the middle ear. This
method allows for better access to the middle ear structures and is typically employed when
the disease affects both the ear canal and the mastoid cavity.

Step 2: Indications for Combined Approach Tympanoplasty.

The combined approach is typically used when: - There is a cholesteatoma or chronic suppura-
tive otitis media that involves the middle ear and mastoid. - The ear canal alone is insufficient
for reaching the affected area, especially in complex cases. - It is required when there are ex-
tensive perforations of the tympanic membrane or ossicular damage that cannot be addressed
through the transcanal approach alone.

Step 3: Surgical Procedure.

The combined approach typically involves: 1. Postauricular incision: A small incision behind
the ear is made to access the mastoid. 2. Mastoidectomy: Removal of any disease or infected
tissue in the mastoid air cells. 3. Tympanoplasty: The tympanic membrane is reconstructed
using grafts, and ossicular reconstruction may also be performed if there is ossicular damage.
4. Transcanal approach: The ear canal is used for visualization and placement of grafts or
prostheses.

Step 4: Postoperative Care.

Following surgery, the patient may require: - Antibiotics to prevent infection. - Regular follow-
up to monitor healing and prevent recurrence of infection. - Hearing tests to assess the effec-
tiveness of the surgery.

Step 5: Conclusion.

Combined approach tympanoplasty is an effective treatment for complicated ear conditions
that require both mastoid and ear canal access. It is particularly useful for treating diseases
such as cholesteatomas and chronic otitis media.



Quick Tip

The combined approach tympanoplasty is ideal for cases where traditional transcanal
surgery would not provide sufficient access or visibility to treat the disease.

3. b) Management of CSF otorrhea.

Solution:

Step 1: Definition of CSF Otorrhea.

Cerebrospinal fluid (CSF) otorrhea is the leakage of CSF through the ear, typically following
trauma to the skull or as a complication of surgery. This condition occurs when there is a defect
in the temporal bone, often involving the tympanic membrane, mastoid, or petrous portion of
the temporal bone, allowing CSF to leak into the ear canal. CSF otorrhea is considered a
medical emergency as it can lead to meningitis or other serious complications.

Step 2: Causes of CSF Otorrhea.

The main causes of CSF otorrhea include: - Trauma: Head injuries, particularly fractures to
the base of the skull, can lead to the rupture of the tegmen tympani (part of the temporal
bone) and allow CSF to leak. - Surgical procedures: Ear surgeries, such as mastoidectomies
or tympanoplasties, can inadvertently cause CSF leaks if there is damage to the bone. -
Cholesteatomas: Chronic otitis media with cholesteatoma can cause erosion of the bone, lead-
ing to CSF leakage.

Step 3: Diagnosis of CSF Otorrhea.

The diagnosis of CSF otorrhea is confirmed through: - Clinical history: Symptoms such as
clear, watery drainage from the ear, often associated with head trauma or prior surgery. -
Beta-2 transferrin test: A diagnostic test to detect the presence of CSF proteins in the ear
discharge, which is highly specific for CSF otorrhea. - Imaging: CT or MRI of the temporal
bone is performed to identify the location of the CSF leak and any associated damage to the
skull or ear structures.

Step 4: Management of CSF Otorrhea.

The management of CSF otorrhea involves: - Conservative management: In cases of minor
leaks, bed rest and observation may be sufficient. A lumbar drain may be placed to divert CSF
and reduce pressure. - Surgical repair: For persistent or significant leaks, surgical intervention
is required. The goal is to repair the defect in the temporal bone or skull base using grafts
or surgical techniques such as mastoidectomy or transcranial approach for larger defects. -
Antibiotics: To prevent infection and meningitis, broad-spectrum antibiotics are administered.
- Follow-up care: Regular monitoring to ensure that the CSF leak has been effectively sealed
and that no further complications arise.

Step 5: Conclusion.
The management of CSF otorrhea requires prompt diagnosis and intervention. Surgical repair



is often necessary for larger leaks, while conservative measures can be effective for smaller,
non-traumatic leaks. Proper management is critical to preventing serious complications such
as meningitis.

Quick Tip

CSF otorrhea can be life-threatening, so early diagnosis and treatment are essential.
Surgery is often needed for significant leaks.

4. a) Tympanometry.

Solution:

Step 1: Definition of Tympanometry.

Tympanometry is a diagnostic test used to assess the condition of the middle ear and the mo-
bility of the tympanic membrane (eardrum) and the conduction bones by varying air pressure
in the ear canal. This test helps in diagnosing middle ear problems, such as fluid in the ear,
eustachian tube dysfunction, or ear drum perforations.

Step 2: Principle of Tympanometry.

The test works by introducing a probe into the ear canal that produces a series of pressure
changes. As the air pressure is varied, the compliance of the ear drum (its ability to move) is
measured. A healthy ear drum moves freely with changes in pressure, while a stiff ear drum,
due to fluid or damage, will show limited movement.

Step 3: Types of Tympanometry Curves.

- Type A: Normal tympanogram, indicating healthy middle ear function with normal ear drum
mobility. - Type B: Flat tympanogram, often seen with fluid in the middle ear or a perforated
ear drum. - Type C: Negative pressure in the middle ear, indicating eustachian tube dysfunc-
tion. - Type As and Ad: Indicating abnormal compliance, which may be due to a stiff or overly
mobile ear drum, respectively.

Step 4: Clinical Use of Tympanometry.

Tympanometry is primarily used to: - Diagnose middle ear infections or fluid. - Evaluate the
function of the eustachian tube. - Assess the integrity of the ear drum, such as for perforations.
- Monitor the progress of treatment for middle ear conditions.

Step 5: Conclusion.
Tympanometry is a non-invasive, quick, and reliable diagnostic test that provides valuable in-
formation about the health of the middle ear, helping in the diagnosis and management of
various ear conditions.



Quick Tip

Tympanometry is often used in conjunction with other hearing tests to provide a com-
prehensive evaluation of ear health.

4. b) Digital hearing aids.

Solution:

Step 1: Definition of Digital Hearing Aids.

Digital hearing aids are electronic devices used to amplify sound for individuals with hearing
loss. Unlike traditional analog hearing aids, which amplify sound in a continuous manner, dig-
ital hearing aids convert sound into a digital signal, process it, and then amplify it according
to the individual’s hearing needs. This allows for a more precise and adaptable amplification,
making them more effective and comfortable for a wider range of hearing losses.

Step 2: How Digital Hearing Aids Work.

Digital hearing aids work by capturing sound through a microphone, converting it into a digital
signal using a microprocessor, and then adjusting the signal based on the user’s specific hearing
loss profile. The processed signal is then converted back into sound, which is amplified and
delivered to the ear through a speaker. The digital processor allows for better sound quality
and customization of the amplification.

Step 3: Advantages of Digital Hearing Aids.

- Noise reduction: Digital hearing aids can differentiate between speech and background noise,
amplifying speech while reducing unwanted noise. - Feedback cancellation: Digital technology
can also reduce or eliminate the feedback that causes whistling sounds in some hearing aids. -
Multiple programs: Digital hearing aids can store multiple sound settings for different environ-
ments, such as quiet rooms, crowded spaces, or noisy outdoors. - Customization: The level of
amplification and frequency response can be precisely adjusted to match an individual’s specific
hearing loss.

Step 4: Types of Digital Hearing Aids.

There are various types of digital hearing aids, including: - Behind-the-ear (BTE): The hearing
aid sits behind the ear with a tube connecting to a custom ear mold. - In-the-ear (ITE): The
hearing aid fits directly into the outer ear and is less visible. - Receiver-in-canal (RIC): A
small receiver sits in the ear canal, providing better sound quality while remaining discreet. -
Completely-in-canal (CIC): The hearing aid is placed deep within the ear canal, making it less
noticeable but offering a more natural sound quality.

Step 5: Conclusion.

Digital hearing aids provide superior sound quality and customization compared to analog de-
vices. They offer several advantages, including noise reduction, feedback cancellation, and the
ability to adapt to different listening environments. Digital hearing aids are highly effective for



people with varying degrees of hearing loss.

Quick Tip

Digital hearing aids are more advanced than analog devices, offering better sound quality,
noise reduction, and more customizable settings for individuals with hearing loss.

5. a) Describe the grading systems for facial nerve palsy.

Solution:

Step 1: Introduction to Facial Nerve Palsy.

Facial nerve palsy is a condition that results in weakness or paralysis of the facial muscles,
caused by damage to the facial nerve (cranial nerve VII). Grading systems are used to assess
the severity of the palsy and guide treatment. Various grading systems have been developed to
provide a standardized way of measuring the extent of facial nerve dysfunction.

Step 2: The House-Brackmann Grading System.

The House-Brackmann system is the most widely used grading system for facial nerve palsy.
It grades the severity of facial nerve paralysis on a scale of 1 to 6: - Grade I: Normal facial
function (no noticeable weakness). - Grade II: Mild dysfunction (slight asymmetry but with
normal facial movement). - Grade III: Moderate dysfunction (obvious asymmetry, but some
movement remains). - Grade IV: Moderately severe dysfunction (severe asymmetry, minimal
movement). - Grade V: Severe dysfunction (only minimal movement or no movement at all). -
Grade VI: Total paralysis (no movement, complete loss of facial expression).

Step 3: The Sunnybrook Grading System.

The Sunnybrook grading system evaluates both the degree of facial paralysis and the synk-
inesis (unwanted facial movements that occur during voluntary movement) and hyperkinesis
(excessive movement) during voluntary actions. The system includes: - Facial motion: Degree
of voluntary movement (graded from 0 to 4). - Synkinesis: Presence of involuntary movements,
such as eye closure while smiling (graded from 0 to 4). - Total facial function score: A compos-
ite score that is calculated using the above factors. The lower the score, the more severe the
facial nerve palsy.

Step 4: The Fisch Grading System.

The Fisch grading system is another method used for assessing facial nerve dysfunction, par-
ticularly in cases of chronic otitis media with associated facial nerve damage. This system
takes into account: - Degree of facial nerve paralysis: Ranging from mild weakness to complete
paralysis. - Recovery potential: Expected outcome based on the extent of nerve damage.

Step 5: Conclusion.
The grading of facial nerve palsy is crucial for understanding the severity of the condition and



for determining the appropriate management strategy. Both the House-Brackmann and Sun-
nybrook systems are widely used, with House-Brackmann being the most common for general
assessment.

Quick Tip

The House-Brackmann grading system is the most commonly used for facial nerve palsy;,
with a scale from 1 (normal) to 6 (total paralysis).

5. b) Discuss the management of a case of facial palsy in a patient of chronic otitis
media (squamosal).

Solution:

Step 1: Introduction to Facial Palsy in Chronic Otitis Media.

Facial palsy in patients with chronic otitis media (COM), particularly the squamosal type,
occurs when infection or inflammation in the middle ear extends to the facial nerve, leading to
paralysis or weakness of the facial muscles. This condition is typically seen in cholesteatomas
or granulation tissue that erodes the bony structures surrounding the facial nerve. The man-
agement of facial palsy in such cases requires both surgical and medical intervention.

Step 2: Initial Assessment and Diagnosis.

The first step in managing facial palsy is to accurately assess the severity of the palsy using
a grading system, such as the House-Brackmann or Sunnybrook system. Diagnostic imaging,
such as CT scans or MRI, is performed to assess the extent of the disease and its effect on the
facial nerve. Audiometric tests may also be needed to evaluate hearing function.

Step 3: Medical Management.

In some cases, medical management may be appropriate for mild facial palsy. This can include:
- Steroids: To reduce inflammation around the facial nerve and improve nerve function. - An-
tibiotics: To treat any ongoing infection in the middle ear. - Pain management: Analgesics
to manage pain and discomfort associated with the condition. - Facial exercises: To prevent
muscle atrophy and improve facial function.

Step 4: Surgical Management.

Surgical intervention is typically required in cases of moderate to severe facial palsy, especially
in chronic otitis media with associated cholesteatoma or other lesions affecting the facial nerve.
The surgical options include: - Mastoidectomy: Removal of infected or diseased tissue in the
mastoid bone, which may involve the cholesteatoma or granulation tissue affecting the facial
nerve. - Facial nerve decompression: If the facial nerve is compressed by cholesteatoma or
other lesions, surgical decompression may be performed to relieve pressure on the nerve. -
Facial nerve repair or grafting: If there is significant nerve damage, nerve grafting or repair



may be necessary to restore facial function.

Step 5: Postoperative Care and Rehabilitation.

After surgery, patients require regular follow-up to monitor for complications such as recurrence
of infection, wound healing, and the return of facial nerve function. Rehabilitation may include:
- Facial physiotherapy: To improve facial muscle tone and prevent contractures. - Electros-
timulation therapy: To stimulate the facial nerve and improve movement. - Botulinum toxin
(Botox): In some cases, Botox injections can be used to manage synkinesis or facial asymmetry
following recovery.

Step 6: Conclusion.

The management of facial palsy in chronic otitis media with squamosal disease requires a com-
prehensive approach involving both medical and surgical treatments. Early intervention is
crucial to prevent permanent nerve damage and improve the patient’s quality of life.

Quick Tip

Early diagnosis and intervention, including both medical and surgical management, are
key to improving outcomes in patients with facial palsy due to chronic otitis media.

6. a) Discuss the pathophysiology of benign paroxysmal positional vertigo (BPPV).

Solution:

Step 1: Introduction to BPPV.

Benign Paroxysmal Positional Vertigo (BPPV) is a common cause of vertigo, characterized by
brief episodes of dizziness triggered by specific head movements. It occurs due to the displace-
ment of otoconia (calcium carbonate crystals) from the utricular macula into the semicircular
canals, particularly the posterior canal. The displacement causes abnormal stimulation of the
endolymph within the canal, resulting in the sensation of vertigo.

Step 2: Pathophysiology of BPPV.

- Otolith Displacement: Normally, otoconia (small crystals) are attached to the otolithic mem-
brane in the utricle. In BPPV, these crystals become dislodged due to trauma, aging, or
degenerative changes, and enter one of the semicircular canals, most commonly the posterior
canal. - Canalithiasis: The crystals move freely within the semicircular canal, disrupting the
flow of endolymph and causing abnormal stimulation of the cupula, leading to vertigo. - Cupu-
lolithiasis: In some cases, the otoconia become adhered to the cupula (the sensory structure in
the semicircular canal), causing persistent vertigo when the head is moved into certain posi-
tions. - Abnormal Sensory Input: The brain receives conflicting information from the vestibular
system (inner ear) and visual system, resulting in a sensation of spinning (vertigo) when the
head is moved.
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Step 3: Clinical Manifestation.

The typical symptoms of BPPV include brief episodes of vertigo that are triggered by changes
in head position, such as rolling over in bed, looking up, or bending over. The episodes usually
last less than a minute but can cause significant discomfort.

Step 4: Conclusion.
BPPV is a mechanical disorder caused by the displacement of otoconia into the semicircular
canals, disrupting the normal function of the vestibular system and leading to positional vertigo.

Quick Tip

The posterior semicircular canal is the most commonly involved canal in BPPV. Treat-
ment options, such as the Epley maneuver, aim to reposition the displaced otoconia.

6. b) Describe the differentiating points in history and clinical examination be-
tween central and peripheral vertigo.

Solution:

Step 1: Introduction to Central vs. Peripheral Vertigo.

Vertigo is a symptom of dizziness that can be caused by various underlying conditions. Vertigo
is classified as either central or peripheral based on the origin of the problem. Central vertigo
arises from lesions in the central nervous system (CNS), particularly the brainstem or cerebel-
lum, while peripheral vertigo results from abnormalities in the vestibular apparatus (inner ear
or vestibular nerve). Differentiating between the two is important for determining the appro-
priate treatment.

Step 2: Differentiating Points in History.

- Onset of Vertigo: - Peripheral Vertigo: Often sudden onset of vertigo, typically triggered by
head movements or changes in position (e.g., BPPV). - Central Vertigo: The onset may be
gradual and not necessarily related to head position. - Duration of Symptoms: - Peripheral
Vertigo: Episodes are typically brief, lasting from seconds to minutes. - Central Vertigo: The
episodes may last longer and are often more persistent. - Associated Symptoms: - Peripheral
Vertigo: Associated with nausea, vomiting, and hearing loss (in cases of vestibular neuritis or
labyrinthitis). - Central Vertigo: May be associated with other neurological symptoms, such as
diplopia (double vision), ataxia (lack of coordination), or numbness. - Triggers: - Peripheral
Vertigo: Often triggered by changes in head position (e.g., BPPV). - Central Vertigo: Not
typically associated with positional triggers.

Step 3: Differentiating Points in Clinical Examination.

- Nystagmus: - Peripheral Vertigo: Nystagmus is usually horizontal and may have a latent
onset or fatigue after several beats. It often improves with gaze fixation. - Central Vertigo:
Nystagmus is usually vertical or multidirectional and is persistent, even with gaze fixation. -
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Neurological Signs: - Peripheral Vertigo: Neurological exam is usually normal, with no focal
deficits. - Central Vertigo: There may be additional neurological deficits, such as weakness,
sensory loss, or abnormal reflexes, indicating a central cause. - Head Impulse Test: - Peripheral
Vertigo: Abnormal head impulse test (HIT) on the side of the lesion, indicating vestibular
dysfunction. - Central Vertigo: HIT is usually normal, even if the vertigo is severe.

Step 4: Conclusion.

The key differentiating factors between central and peripheral vertigo lie in the onset, duration,
and associated symptoms. Peripheral vertigo is typically related to positional changes and may
be associated with nystagmus that fatigues, while central vertigo involves more gradual onset,
persistent symptoms, and additional neurological signs. Proper clinical evaluation, including
history, examination, and relevant tests, is crucial for accurate diagnosis and management.

Quick Tip

If vertigo is associated with neurological signs such as ataxia, dysarthria, or diplopia, it
is more likely to be of central origin.

7. Define congenital cholesteatoma. Discuss the investigations and management of
congenital cholesteatoma.

Solution:

Step 1: Definition of Congenital Cholesteatoma.

Congenital cholesteatoma is a rare, non-cancerous growth of skin cells that occurs in the mid-
dle ear, typically behind the tympanic membrane (eardrum). Unlike acquired cholesteatoma,
which results from chronic ear infections, congenital cholesteatoma is present at birth, devel-
oping from epithelial cells trapped in the middle ear during fetal development. These cells may
proliferate, forming a mass that can erode nearby structures such as the ossicles or the mastoid.

Step 2: Clinical Features of Congenital Cholesteatoma.

- Painless otorrhea: A common presenting symptom is a foul-smelling discharge from the ear,
which is typically non-inflammatory. - Hearing loss: Conductive hearing loss is often present
due to the mass affecting the ossicular chain or the tympanic membrane. - No history of chronic
ear infections: Unlike acquired cholesteatoma, patients with congenital cholesteatoma usually
do not have a history of recurrent ear infections. - Presence of a white mass: On examination,
a white, pearly mass may be visible behind the tympanic membrane during otoscopy, especially
if the eardrum is perforated.

Step 3: Investigations for Congenital Cholesteatoma.

Several investigations are performed to confirm the diagnosis and assess the extent of the dis-
ease: - Audiometry: To assess the degree of hearing loss, which is usually conductive in nature.
- CT scan of the temporal bone: This imaging modality is critical in evaluating the extent of the
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cholesteatoma, identifying erosion of the ossicles or mastoid, and assessing for any involvement
of the inner ear or other surrounding structures. - MRI: MRI with gadolinium contrast may
be used to better delineate the cholesteatoma and to assess the involvement of the facial nerve
or brain structures if there is suspicion of complications. - Tympanometry: This test helps
in evaluating the middle ear pressure and mobility of the eardrum, which may be reduced in
cholesteatoma cases due to ossicular disruption.

Step 4: Management of Congenital Cholesteatoma.

The management of congenital cholesteatoma is primarily surgical, with the goal of removing
the cholesteatoma and preventing further complications. The treatment options include: -
Surgical removal: The mainstay of treatment is the complete removal of the cholesteatoma. This
may be done through a tympanoplasty, mastoidectomy, or a combined approach, depending on
the location and extent of the cholesteatoma. - Preservation of hearing: Efforts are made to
preserve hearing by reconstructing the ossicles if they have been damaged. In some cases,
ossicular chain reconstruction or the use of prostheses may be necessary. - Follow-up care:
Regular follow-up is required to monitor for recurrence of the cholesteatoma, as it can reoccur
even after surgical removal. - Antibiotics: If there is evidence of secondary infection, antibiotics
may be prescribed to treat any associated infection in the ear.

Step 5: Conclusion.

Congenital cholesteatoma is a rare but important condition that can lead to hearing loss and
other complications if not treated promptly. Early diagnosis and surgical management are key
to preventing further damage to the middle ear and preserving hearing. Regular monitoring
after surgery is essential to ensure there is no recurrence.

Quick Tip

Surgical removal is the mainstay of treatment for congenital cholesteatoma, and timely
intervention can prevent complications such as hearing loss and facial nerve damage.

8. a) Otoacoustic Emissions (OAE).

Solution:

Step 1: Definition of Otoacoustic Emissions (OAE).

Otoacoustic Emissions (OAEs) are sounds generated by the cochlea in response to an external
stimulus. These emissions are a by-product of the mechanical activity of the outer hair cells in
the cochlea. When the cochlea is functioning properly, these cells generate sounds that travel
back through the middle ear to the ear canal, where they can be detected with a microphone.
OAEs are used to assess cochlear function, especially the integrity of the outer hair cells, which
are critical for hearing.

Step 2: Types of Otoacoustic Emissions.
There are two main types of otoacoustic emissions: - Spontaneous OAEs: These emissions oc-
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cur without any external stimulus, and they are present in the ear canal in some individuals. -
Evoked OAEs: These emissions are generated in response to an external sound stimulus. There
are two types: - Transient Evoked OAEs (TEOAESs): These are evoked by brief stimuli, such as
clicks or tone bursts. - Distortion Product OAEs (DPOAESs): These are evoked by presenting
two tones of different frequencies, which create a third frequency (the distortion product) that
can be detected in the ear canal.

Step 3: Clinical Use of OAE.

OAEs are commonly used in clinical audiology for: - Newborn hearing screening: OAEs are
used as a quick and non-invasive method to test hearing in newborns. - Monitoring cochlear
function: OAEs can detect early signs of cochlear damage, especially in individuals at risk for
hearing loss, such as those exposed to loud noise or ototoxic drugs. - Diagnosis of hearing loss:
OAEs help differentiate between sensorineural and conductive hearing loss. If OAEs are ab-
sent but the auditory nerve is intact, it suggests a cochlear problem rather than a nerve problem.

Step 4: Conclusion.

Otoacoustic emissions are a valuable tool in assessing cochlear function, especially the outer
hair cells. They are useful for screening, diagnosing, and monitoring hearing loss, particularly
in newborns and individuals at risk.

Quick Tip

Otoacoustic emissions are highly effective in detecting early cochlear dysfunction, making
them an essential part of newborn hearing screening programs.

8. b) Speech audiometry.

Solution:

Step 1: Definition of Speech Audiometry.

Speech audiometry is a diagnostic test used to assess an individual’s ability to hear and un-
derstand speech. Unlike pure-tone audiometry, which measures the threshold of hearing for
individual frequencies, speech audiometry evaluates the ability to detect and comprehend spo-
ken words at various volumes. This test provides valuable information about how well a person
can hear and process speech in both quiet and noisy environments.

Step 2: Components of Speech Audiometry.

Speech audiometry consists of several tests: - Speech Reception Threshold (SRT): This mea-
sures the lowest intensity level at which a person can correctly repeat a set of familiar words.
The SRT is often compared to the pure-tone average (PTA) to assess the reliability of the
results. - Word Recognition Score (WRS): This evaluates a person’s ability to correctly repeat
words presented at a comfortable listening level, typically above the SRT. The WRS gives in-
formation about how well a person can understand speech when it is loud enough to be heard. -
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Speech in Noise Testing: This assesses how well a person can understand speech in the presence
of background noise, which is a common problem for individuals with hearing loss.

Step 3: Clinical Use of Speech Audiometry.

Speech audiometry is used to: - Diagnose hearing loss: It helps determine the degree and type
of hearing loss, particularly in individuals who have difficulty understanding speech despite
having relatively normal pure-tone thresholds. - Evaluate speech understanding: It provides
insight into how well a person can understand speech in quiet and noisy environments, which
is important for assessing real-life communication abilities. - Guide hearing aid fitting: Speech
audiometry results can be used to tailor the settings of hearing aids, ensuring they are appro-
priately amplifying speech sounds.

Step 4: Conclusion.

Speech audiometry is an essential part of the audiological assessment, providing a more com-
prehensive understanding of an individual’s ability to understand speech. It is a valuable tool
for diagnosing and managing hearing loss, particularly in assessing how well a person can com-
prehend speech in different environments.

Quick Tip

Speech audiometry provides more functional information about hearing than pure-tone
audiometry, especially in challenging listening environments like noisy surroundings.

9. Discuss the pathophysiology of otosclerosis. Discuss the various treatment op-
tions for otosclerosis and complications of surgery.

Solution:

Step 1: Pathophysiology of Otosclerosis.

Otosclerosis is a common cause of conductive hearing loss, primarily affecting the ossicular chain
in the middle ear, particularly the stapes bone. It is characterized by the abnormal growth of
bone in the oval window of the cochlea, which causes the stapes to become immobile. This im-
mobilization impairs the transmission of sound vibrations from the tympanic membrane to the
cochlea, leading to hearing loss. The exact cause of otosclerosis is not fully understood, but it
is believed to have a genetic component, often exacerbated by hormonal changes, particularly
during pregnancy or puberty. Autoimmune processes and viral infections (such as measles)
have also been suggested as contributing factors.

Step 2: Clinical Features of Otosclerosis.

- Gradual hearing loss: The most common symptom is progressive conductive hearing loss,
which typically begins in the 20s to 40s. - Tinnitus: Some patients may experience ringing in
the ears. - Family history: There is often a family history of otosclerosis, which supports the
genetic component of the disease. - Paracusis Willisi: This is a phenomenon where the hearing
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improves in noisy environments, often seen in otosclerosis due to the increased sound pressure.

Step 3: Treatment Options for Otosclerosis.

The treatment for otosclerosis aims to improve hearing and prevent further progression of the
disease. The main treatment options include: 1. Hearing Aids: - The first line of treatment
for patients with mild to moderate hearing loss due to otosclerosis is the use of hearing aids.
These devices amplify sound and improve hearing by compensating for the conductive hearing
loss. 2. Surgical Treatment: - Stapedectomy: The gold standard surgical procedure for oto-
sclerosis. It involves the removal of the fixed stapes and replacement with a prosthesis that
restores the movement of the ossicular chain and improves hearing. - Stapedotomy: A less
invasive option where a small hole is made in the stapes footplate, and a prosthesis is inserted
to restore sound conduction. - Bone Anchored Hearing Aids (BAHA): In cases where surgery
is not possible, BAHA can be used to bypass the ossicular chain and directly stimulate the
cochlea. 3. Pharmacological Treatment: - There are no medications that can cure otosclerosis,
but fluoride therapy has been used to slow the progression of the disease by promoting bone
remineralization and reducing further fixation of the stapes.

Step 4: Complications of Surgery.

While surgical intervention, particularly stapedectomy, can significantly improve hearing, there
are potential complications: 1. Hearing Loss: There is a small risk of worsening hearing fol-
lowing surgery due to damage to the cochlea, nerve, or ossicular chain. 2. Tinnitus: Some
patients may experience worsening or new-onset tinnitus after surgery. 3. Facial Nerve Injury:
The facial nerve is in close proximity to the stapes, and injury during surgery, though rare,
can result in facial palsy. 4. Dizziness: Vertigo or dizziness may occur postoperatively due to
the manipulation of the ossicles or the vestibular system. 5. Infection or Prosthesis Failure:
Infection at the surgical site or failure of the prosthesis can require further surgical intervention.
6. Recurrence of Symptoms: In some cases, otosclerosis may progress despite surgery, leading
to the need for further intervention or hearing aids.

Step 5: Conclusion.

Otosclerosis is a treatable condition with a favorable prognosis when managed appropriately.
Surgical treatments like stapedectomy can significantly improve hearing, but they come with
some risks, and patients should be carefully selected. Ongoing management includes follow-up
care to monitor for complications and ensure the best outcomes.

Quick Tip

Stapedectomy is the most effective treatment for otosclerosis, but it carries small risks,
including facial nerve injury and infection. Regular monitoring and follow-up are impor-
tant.

10. a) Enumerate various ototoxic drugs with their mechanism of action for pro-
ducing ototoxicity.
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Solution:

Step 1: Definition of Ototoxic Drugs.

Ototoxic drugs are medications that can cause damage to the inner ear, leading to hearing loss
and /or balance disorders. This occurs when these drugs affect the cochlear cells, auditory nerve,
or vestibular system. The ototoxic effect may be dose-dependent and can either be temporary
or permanent. The mechanisms of action vary depending on the drug.

Step 2: Types of Ototoxic Drugs and Their Mechanisms of Action.

1. Aminoglycoside antibiotics (e.g., gentamicin, tobramycin, amikacin): - Mechanism of Action:
Aminoglycosides inhibit bacterial protein synthesis, but they also cause damage to the cochlear
and vestibular hair cells by accumulating in the inner ear. They bind to the cell membranes
of cochlear cells, leading to oxidative stress, apoptosis, and cellular damage. 2. Loop diuretics
(e.g., furosemide, bumetanide): - Mechanism of Action: Loop diuretics inhibit the reabsorption
of sodium and chloride in the kidneys, but they can also disrupt the ion balance in the inner
ear. This can lead to altered fluid dynamics in the cochlea and damage to the hair cells, espe-
cially when used at high doses or in combination with other ototoxic drugs. 3. Chemotherapy
agents (e.g., cisplatin, carboplatin): - Mechanism of Action: These drugs interfere with DNA
replication in cancer cells, but they can also accumulate in cochlear cells, leading to oxidative
damage and apoptosis. Cisplatin is especially toxic to the cochlea and can cause permanent
hearing loss. 4. Salicylates (e.g., aspirin): - Mechanism of Action: High doses of salicylates
can cause reversible tinnitus and hearing loss by increasing the levels of nitric oxide in the
cochlea, which can damage the hair cells and auditory nerve fibers. 5. Quinine (used to treat
malaria): - Mechanism of Action: Quinine is believed to cause ototoxicity by directly damaging
the cochlear cells and causing an increase in reactive oxygen species, leading to oxidative stress
and cellular injury. 6. Antimalarial drugs (e.g., chloroquine, hydroxychloroquine): - Mecha-
nism of Action: These drugs accumulate in the inner ear and are believed to affect the cochlear
cells through mechanisms similar to quinine, leading to hearing loss and balance dysfunction.

Step 3: Conclusion.

Ototoxic drugs are widely used but carry the risk of damaging the inner ear. Understanding
their mechanisms of action helps in identifying and managing ototoxicity. Close monitoring of
hearing function is important when these drugs are used.

Quick Tip

Combination therapy with ototoxic drugs should be closely monitored to prevent irre-
versible hearing loss, especially in patients at risk or those receiving high doses.

10. b) Properties of stem cells and its possible therapeutic uses in ENT practice.

Solution:
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Step 1: Properties of Stem Cells.

Stem cells are undifferentiated cells with the ability to divide and develop into various special-
ized cell types. The key properties of stem cells include: - Self-renewal: The ability to replicate
and produce more stem cells. - Pluripotency or Multipotency: The ability to differentiate into
multiple types of cells, such as neurons, bone cells, and epithelial cells. - Regenerative capacity:
The ability to repair damaged tissues and organs by replacing injured or dead cells.

Step 2: Therapeutic Uses of Stem Cells in ENT Practice.

Stem cells have potential therapeutic applications in various fields of Ear, Nose, and Throat
(ENT) medicine: 1. Hearing restoration: - Stem cells for cochlear regeneration: Stem cells can
potentially be used to regenerate hair cells in the cochlea, which are responsible for hearing.
This could offer a treatment option for sensorineural hearing loss, especially in conditions like
age-related hearing loss or noise-induced hearing loss. - Gene therapy with stem cells: Stem
cells can also be engineered to deliver therapeutic genes to the cochlea to promote hair cell
regeneration or prevent further damage. 2. Repair of the tympanic membrane: - Tympanic
membrane regeneration: Stem cells can be applied to repair or regenerate the tympanic mem-
brane (eardrum) in cases of chronic perforations or scarring. This approach could improve
healing and reduce the need for surgical interventions. 3. Treatment of sinusitis and nasal
disorders: - Regeneration of nasal epithelium: Stem cells can be used to regenerate damaged
tissues in the nasal mucosa or sinuses in patients with chronic rhinosinusitis or nasal polyps,
promoting healing and reducing inflammation. 4. Voice restoration: - Stem cells in laryn-
geal regeneration: Stem cells may help in the regeneration of the vocal cords in patients with
vocal cord paralysis, scarring, or age-related degeneration, improving voice quality and function.

Step 3: Challenges and Future Directions.

Despite the potential benefits, the use of stem cells in ENT practice faces several challenges:
- Ethical considerations: The use of embryonic stem cells raises ethical concerns, particularly
related to their derivation. - Safety and efficacy: The long-term safety of stem cell therapies is
still under investigation, and clinical trials are required to assess their effectiveness and potential
risks. - Regulation and standardization: Regulatory frameworks and standardized protocols
are needed to ensure the safe application of stem cell treatments.

Step 4: Conclusion.

Stem cell therapy holds great promise for the future of ENT practice, with potential appli-
cations in hearing restoration, tissue regeneration, and functional recovery. However, further
research, clinical trials, and ethical discussions are needed to make these treatments widely
available and safe for patients.

Quick Tip

Stem cell therapy in ENT is still in experimental stages, but its potential to treat hearing
loss, tissue damage, and vocal cord dysfunction makes it an exciting area of research.
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