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INTRODUCTION 

 
Disorders of the Ears, Nose and Throat are very common in General Practice. The vast 
majority of patients with ENT problems can be treated effectively in the community. 
There is a need to identify red flags in ENT to avoid delayed diagnosis of certain 
disorders which can result in unnecessary morbidity and complications. 
 
This e-book is intended as a quick reference guide for General Practitioners 
highlighting common ENT problems in primary care as well as those that require an 
urgent referral to an ENT Specialist.  
 
Hisham Khalil 
January 2014     
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Clinical Skills 

History and evaluation of symptoms 
 
Deafness Establish onset, progression and 

severity of deafness.  Assess level of 
handicap.  Identify associated 
symptoms including earache, 
discharge, tinnitus and vertigo.  Risk 
factors including previous infection, 
noise exposure and family history 

Dizziness Establish nature, frequency, and 
duration of episodes of dizziness.  
Identify associated symptoms including 
tinnitus, deafness, nausea and 
vomiting.  Identify aggravating factors 
such as head position and 
hyperventilation. 

Ringing in ears (tinnitus) Determine characteristics of tinnitus, 
aggravating factors and level of 
distress.  Assess associated symptoms 
including deafness, discharge, earache 
and vertigo.  Identify risk factors 
including noise exposure.   

Hoarseness Assess duration and severity of voice 
problems.  Identify associated 
symptoms including stridor, dysphagia, 
sore throat and risk factors including 
smoking and vocal abuse  

Difficulty swallowing  (dysphagia) Establish onset, progression and 
degree of difficulty with swallowing and 
whether with fluids and/or solids.  
Associated symptoms such as weight 
loss, hoarseness, stridor and 
indigestion.   

Neck lump Explore symptoms related to the lump:  
pain, duration, and change in size.  
Identify associated symptoms including 
hoarseness, dysphagia, sore throat, 
and weight loss.  Assess risk factors 
including smoking and excess alcohol. 
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Blocked nose Assess severity, duration, onset and 

side(s) affected.  Explore associated 
relevant symptoms including 
rhinorrhoea, postnasal drip, sneezing, 
itching and facial pain and pressure.  
Identify history of atopy and associated 
diseases including asthma, hay fever 
and eczema.   

 

Examination of Head and Neck 
Ear Assess hearing loss with free field 

speech, the Rinne and Weber  tuning 
fork tests.  Inspect the auricle and 
external auditory meatus.  Carry out an 
otoscopic examination of ear canal. 
Check the state of the external auditory 
canal and identify features of tympanic 
membrane. 
(link) 

Nose Inspect the  external nose and anterior 
nares.  Asses the nasal airflow through 
the right and left nostrils. Assess the 
nasal vestibule by lifting the tip of the 
nose. Inspect both nasal cavities using 
an otscope. Perform the Cottle test. 
(link)   

Throat Inspect the oral cavity and oropharynx.  
Look for ulcers, lesions or asymmetric 
tonsils. Examine the floor of the mouth 
(link) 

 
 

Neck 

Inspect and systematically palpate the 
neck with assessment of size, shape, 
position, mobility and consistency of 
any neck lumps.  Assess the 
transillumination of lump and presence 
of bruits. 
(link)   
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Diagnostic tests 

The following are investigations principally carried out in secondary care. 

Audiogram A formal test to assess hearing. This is 
essential for all patients who present 
with hearing loss 

Tympanometry A test that measures the middle ear 
pressure and compliance. It is used to 
detect middle ear effusions and confirm 
‘Glue ear’. It is a proxy measure of the 
Eustachian tube function 

 

Equipment 
 

Tuning Fork (512 or 256Hz) Used to carry out the Rinne and Weber 

tests  

(link) 

Otoscope Used to visualise the ear canals, ear 

drums and nasal cavities. This can also 

be used as a light source to examine 

the oral cavity and oropharynx. 
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SECTION I THE EAR 
 
 

PERTINENT ANATOMY OF THE EAR 
 
The ear is housed in the petrous temporal bone. The temporal bone makes up a large 
part of the sides of the skull. The mastoid is the part of the temporal bone behind, above 
and below the auricle and is filled with air cells, the largest of these is the mastoid 
antrum. The ear is formed of 3 parts, external, middle and inner ears. The external ear 
is formed of the auricle or pinna and the external auditory canal.  The auricle is formed 
of a single sheet of elastic cartilage closely covered by skin which is adherent to the 
perichondrium. The ear lobule is devoid of cartilage.  The area between the tragus and 
the root of the helix is also devoid of cartilage.  This is where an endaural incision is 
placed during ear surgery. 
 
The external auditory canal is an ‘S’ shaped structure that measures approximately 24 
mm in an adult.  Its outer third is made of cartilage and the inner two thirds of bone.  
The skin is also applied closely to the underlying framework.  There are hairs in the 
outer third.  The secretions of the pilosebaceous and ceruminous glands together with 
desquamated epithelium form wax. In an adult, the auricle is pulled upward and 
backward to straighten the ear canal when examining the ear.  The tympanic membrane 
is an oval structure that lies obliquely at the end of the external auditory canal.  It 
separates it from the middle ear.  One of the ossicles, the malleus, is partly embedded 
in the ear drum.  The major part of the ear drum, the pars tensa is formed of 3 layers.  
This includes an outer epithelial layer continuous with the skin of the external auditory 
canal, an inner mucosal layer continuous with that of the middle ear and a middle 
fibrous layer of connective tissue.  The small upper part of the ear drum (pars flaccida or 
Sharpnell’s membrane) is formed of 2 layers only as it lacks the middle fibrous layer.  
 
The middle ear is an air filled chamber with 4 walls; 
 

• The anterior wall has 2 openings;  
 

- Eustachian tube, inferiorly (connects with the lateral wall of the nasopharynx)  
 

- Canal for the tensor tympani muscle superiorly. 
 

• The posterior wall has the mastoid portion of the facial nerve descending 
vertically through it.  In its upper part, the posterior wall is continuous with a 
mastoid air cell system through the aditus. 

 
• The lateral wall is separated from the ear canal by the tympanic membrane. 

 
• The medial wall is formed of the basal turn of the cochlea of the inner ear 

(promontory).  Behind the promontory are 2 windows: 
 

- The oval window superiorly (occupied by the stapes bone). 
 

- The round window inferiorly, closed by the round window membrane.  The 
facial nerve has a more or less horizontal course in the medial wall of the 
middle ear, above the oval window before it becomes vertical in the 
posterior wall of the middle ear. 
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The middle ear has 3 ossicles (the malleus, incus and stapes) and 2 middle ear 
muscles (tensor tympani and stapedius).   
 
The inner ear or the labyrinth is formed of an outer bony and inner membranous 
labyrinth.  The bony labyrinth is formed anteriorly by the cochlea (2½ turns), a vestibule 
in the middle with the oval and round windows and posteriorly 3 semicircular canals 
(lateral, superior and posterior).  The bony labyrinth is filled with perilymph.  A 
membranous labyrinth is suspended within the bony labyrinth and generally takes its 
shape.  It is formed by:  
 

• The cochlear duct (within the cochlea anteriorly). 
 

• The saccule and utricle within the vestibule in its middle portion. 
 

• The membranous semicircular ducts within the bony semicircular canals 
posteriorly.   

 
Functionally, the cochlear duct forms the auditory part of the labyrinth, whereas the rest 
forms the vestibular labyrinth.  Both the facial and vestibulocochlear nerves arise from 
the pons and pass through the internal auditory meatus as they pass to the labyrinth. 
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Left Ear                Left Auricle 
 
   H= Helix, AH=Antehelix 

T=Tragus, 
                                                                                               C= Concha, L=Lobule 
             

 
 
   
 

 
 

                    Left Middle Ear                                                               Left Inner Ear 
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PHYSIOLOGY OF HEARING 
 
 
The External Auditory Canal and Auricle 
 
The external auditory canal is an S-shaped tube enclosing a resonating column of air 
with the combination of open and closed ends.  This makes it rather like an organ pipe.  
The ear canal supports (resonates or enhances) sound vibrations best at the 
frequencies which the human ears hear most sharply.  This resonance amplifies the 
variations of air pressure that make up sound waves, placing a peak pressure directly at 
the ear drum.  For frequencies between approximately 2 KHz and 5.5 KHz, the sound 
pressure level at the ear drum is approximately 10 times the pressure of the sound at 
the auricle.   
 
 
The Middle Ear Transformer Mechanism 
 
The middle ear amplifies sound energy by the following mechanisms; 
 

• Area ratio of the tympanic membrane to the oval window.  The effective ratio of 
the tympanic membrane to the oval window is approximately 14 to1. 

   
• Ossicular lever ratio.  The ossicles constitute a lever mechanism (through the 

rotational axis of malleus and incus).  The length of the handle of the malleus 
through the long process of the incus results in a mechanical advantage of 1.3 to 
1. The product of the area and lever ratios results in amplification of sound 
energy by about 18 times.  This is termed the middle ear transformer 
mechanism.  

 
• Round window protection effect.  The sound energy reaches the level of the oval 

window through the ossicular chain before it reaches the level of the round 
window through the air in the middle ear.  This creates a phase difference at the 
level of the oval and round windows.  The vibration of the incompressible fluid 
(endolymph and perilymph) in the rigid bony labyrinth is made possible by the 
movement in the opposite phase of the structures sealing the round and oval 
windows.  Vibrations of the inner ear fluids would not occur effectively if the 
sound energy were to reach the oval and round windows of the same membrane.  
The latter situation occurs with large perforations of the tympanic membrane or 
when there is an ossicular chain disconnection.   

 
 
The Inner Ear 
 
The anterior part of the inner ear, the cochlea is responsible for hearing.  The middle 
and posterior parts of the inner ear are responsible for balance.  The membranous 
labyrinth within the cochlea is termed the cochlear duct, or the scala media.  The 
cochlear duct harbours the organ of Corti.  The basic physiological unit in the organ of 
Corti is the hair cell.  There are approximately 15,000 in the human ear. They are 
arranged in rows of inner and outer cells on a membrane termed the Basilar membrane.  
The hair cells within the organ of Corti are bathed in fluid called endolymph.  Vibrations 
transmitted to the perilymph through the oval window are transmitted to the endolymph 
within the cochlea duct.  This results in displacement of the hair cells on the basilar 



 12 
membrane.  The hair cells act as mechano-electric transducers which convert the 
acoustic sound energy into an electrical impulse, the action potential.  The action 
potential propagates through the cochlear nerve fibres to the cochlear nuclei within the 
brain stem. These impulses are then transmitted to the auditory area in the temporal 
lobe of the brain along the auditory pathway.  
 
In summary the inner ear acts as a transducer, transforming mechanical sound energy 
into electrical energy.  
 
 
Central Auditory Processes 
 
Central auditory processes are the auditory system mechanisms and processes 
responsible for the following behavioral phenomena: 
  

1. Sound localization and lateralization  
2. Auditory discrimination  
3. Temporal aspects of audition including: temporal resolution, temporal masking, 

temporal integration and temporal ordering.  
4. Auditory performance with competing acoustic signals  
5. Auditory performance with degraded signals  
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PHYSIOLOGY OF BALANCE 

 
The membranous vestibular labyrinth comprises the utricle and saccule within the bony 
vestibule and the semi-circular ducts within the bony semi-circular canals. Like the 
auditory labyrinth the vestibular labyrinth contains hair cells.  The cilia of these hair cells 
are embedded in gelatinous material which is called the cupula, in the case of the semi 
circular ducts and termed the otoconial membrane (otolith) in the case of the utricle and 
saccule. The otoconial membrane in the utricle and saccule also contains calcium 
carbonate particles. 
 
Angular movements are perceived by the semi circular canals.  Linear acceleration and 
gravitational pull are perceived by the utricle and saccule.  Like in the auditory labyrinth, 
the movements result in shearing of the hair cells of the vestibular labyrinth with 
transformation of the mechanical energy into electrical energy which fires along the 
vestibular nerve endings.  The major connections of the vestibular systems are to the 
spinal cord, cerebellum and the extra ocular muscles.  Maintenance of balance is 
dependant on 3 systems:   
 

• The integrity of the vestibular system. 
 

• Input from  proprioceptors (within the muscles and joints) 
 

• Vision. 
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CLINICAL EXAMINATION OF THE EAR 
 

Otoscopy 
 

                              
                              Examination of the ear using otoscope 
 
                  
 
    
 

 
Left Tympanic Membrane    Right Tympanic Membrane 
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ASSESSMENT OF HEARING 

 
I.  Subjective Tests 

 
A.  Tuning Fork Test 

           
     
 Rinné test: Testing Air Conduction  Testing Bone Conduction 
 
 
 

 
      

The Weber Test 
                  

 
 

 
B.  Free field Speech Tests 
 
The examiner stands behind the patient and masks the hearing in the non-test ear by 
rubbing the tragus. The test is performed at an arm’s length (approximately 2 feet / 60 
cm from the patient). The examiner starts the test with whispering certain words and 
asks the patient to repeat them. If they are not heard, the examiner repeats the words at 
a distance of 6 inches (15 cm). If the patient fails to identify the words (2 out of 3 
response) the test is then repeated with conversational voice and if needed with 
shouting. 
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C.  Pure Tone Audiometry (PTA) 
 

An audiogram is a test of hearing at a range of sound frequencies. It compares air 
conduction using head phones with bone conduction in which the head set is applied 
to the mastoid process. It can differentiate between conductive, sensorineural and 
mixed hearing loss. 

 
 
D.  Speech Audiometry 
 
Speech audiometry is a functional test of ear-specific speech discrimination 
performance. In this test a series of words are used in the test instead of pure tones. 
The measured parameters include the speech reception threshold and the speech 
discrimination scores. Speech discrimination is poor in certain types of sensorineural 
hearing loss in which the pathology is in the auditory nerve or its central connections 
(retrocochlear hearing loss). 
 
 
 
 
 

  
Undergoing PTA in soundproof room                   Pure Tone Audigram 
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Examples of PTA 
 

 
Bilateral Conductive Hearing Loss (OME) 

 
 
 
 

 
 
 
        Right lower frequency sensorineural hearing loss  Normal Hearing in Left Ear 
       

(Right Meniere’s Disease) 
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 Bilateral Noise induced Hearing Loss  (4KHz dip) 
 
 
 
 
 

 
 
                                                    Bilateral Presbyacusis 



 19 
II.  Objective Tests 

 
A.  Tympanometry 
 

Tympanometry is a test used to detect disorders of the middle air. Tympanometry is 
based upon two principles: 
• when sound energy passes down the ear canal, some will be absorbed by the 

eardrum and some will be reflected back  
• the proportion of the sound reflected will increase as the pressure in the middle 

ear falls and the ear drum is stiffened 
 
A tympanogram probe houses 3 channels. It alters the pressure in the external 
auditory canal and at each setting, emits sound to the ear and measures the sound 
energy reflected. In measuring middle ear compliance, four patterns are commonly 
seen: 
 
• normal  (Type A Curve) – maximal compliance - when the pressure in the middle 

ear is equal to that in the external ear (atmospheric pressure) 
• flat –(Type B)  very little sound is absorbed because the middle ear is 

incompressible – e.g. Otitis media with effusion 
• increased - greatest compliance occurs when the pressure in the middle ear 

canal is positive relative to that in the external ear; this indicates a floppy ear 
drum e.g. from disruption of the ossicular chain 

• decreased - compliance maximum when pressure in middle ear is negative 
relative to the external ear; this indicates eustachian tube dysfunction (Type C 
Curve) 

 
 
 
   
 
 

                                                                  Tympanometer 
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Examples of Tympanogram 
 
 

                           
 
              Type A Curve                   Type B Curve 
                                                       
                     

 
 

Normal tympanogram and presence of acoustic reflexes   
 
                      

 
B. Otoacoustic Emissions (OAEs) 
 
The normal cochlea produces low-intensity sounds called OAEs. These sounds are 
produced specifically by the cochlea and, most probably, by the cochlear outer hair cells 
as they expand and contract. They were discovered by Kemp in 1978. OAEs occur in 
individuals with normal or near normal hearing. 
 
The OAEs can occur spontaneously or can be evoked by introducing a noise in the ear 
canal. A microphone in the ear canal then picks up the noise and transforms this into a 
display. 
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OAE 

 
 
 
C. Auditory Brainstem Evoked Responses (ABR) 
 
The ABR test is a useful diagnostic tool for measuring hearing when more conventional 
hearing tests cannot be used or are not very reliable. 
The ABR test is reliable, objective, non-invasive and painless. Brain wave activity in the 
auditory pathway is recorded in response to a series of clicks presented to each ear. 
The waves produced have a specific form and latency which is affected in patients with 
hearing loss. 
The ABR is an objective test and is not affected by the use of anaesthesia or sedation. 
ABR can be used to: 

• screen newborns who are at risk of hearing loss.  
• identify infants and small children with a hearing loss.  
• estimate hearing levels in difficult to test patients, i.e., mentally retarded, autistic, 

developmentally delayed.  
• evaluate patients with suspected retrocochlear pathology.  
• evaluate patients with Meniere's disease or similar disorders.  
• intra-operative monitoring (Neurological patients).  
• as a prognostic indicator for patients with head trauma.  

 
OAEs are used to screen neonates for hearing loss and as an objective measure of 
hearing (they are usually absent if the hearing is worse than 30dB) 
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ABR Computer      ABR Trace 



 23 
 HEARING ASSESSMENT IN CHILDREN 

 
Congenital or acquired hearing loss in infants and children has been linked with lifelong 
deficits in speech and language acquisition, poor academic performance, personal-
social maladjustments, and emotional difficulties. Identification of hearing loss through 

neonatal hearing screening as well as objective hearing screening of all infants and 
children can prevent or reduce many of these adverse consequences. Neonatal hearing 
screening programs aim to identify children born deaf. These programs may test all 
children (universal screening) or only those with an increased probability of deafness 
(selective screening).  
 
 

Subjective Assessment of Hearing in Children 
 

 
• Behavioural tests (0-6 months) 
This includes turning towards the direction of a sound and the Moro reflex(up till 3 
months) 
 
• Distraction test (7 months) 
This is usually carried out by the health visitor for infants up to about 7 or 8 months 
old. If hearing is normal, the child will turn his or head to respond to the noise.  
 
• Conditioned Response Audiometry (2-4 years) 
An example of this is the McCormick Toy Test. In Children 2 years and older, the 
hearing may be tested by whispering the name of an object. The child has to point to 
the correct object. The correct responses 
 
• Pure Tone Audiometry (> 4 years) 
At school age (between 4 and 5) all children should have the hearing ‘sweep’ test. 
This an audiogram test across the main speech frequencies (high and low pitches) 
and using sounds of different volumes (loudness), which are played through 
earphones. The child has to indicate whether they have heard them, or perform 
various actions depending on the type of noise. 
 

 
 Objective Assessment of Hearing in Children 

 
• Tympanometry and acoustic reflexes 
• Otoacoustic emissions 
• ABR 

 
Other Tests 

 
Magnetic Resonance Imaging (MRI) 
 
Magnetic resonance imaging (MRI) uses an electromagnetic field rather than x-rays to 
provide remarkably clear and detailed pictures of the brain and the ear. A MRI is the 
most sensitive test for acoustic neuromas. It can also detect other pathologies in the 
cerebello-pontine angle, the brain and the middle ear than can be responsible for a 
hearing loss. 
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MRI demonstrating left acoustic neuroma 
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DISORDERS OF THE EAR 
 

Disorders of the External Ear 
 
 
Impacted Wax 
 
Impacted wax in the ear is a frequent occurrence, where cerumen, which may be hard, 
obstructs the external auditory canal. Patients are often elderly and may exacerbate 
their problem, by using cotton buds to clean their ears. Treatment is by syringing or 
aural toilet under microscopic control. 
 

 
Impacted wax: Before and after microsuction 

 
 

Auricular Haematoma 
 
This is usually caused by blunt injuries to the auricle as occurs in contact sports.  There 
is a collection of blood between the perichondrium and the underlying auricular 
cartilage.  If large, this can interfere with the blood supply to the cartilage and result in 
necrosis. Prompt incision and drainage of the haematoma using an aseptic technique is 
required. Delay in treatment may result in a cauliflower ear. 
 

 
 

Haematoma of the right auricle 
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Foreign Bodies 
 
Various types of foreign bodies can find their way into the ear canal.  This is more 
commonly encountered in children.  Neglected foreign bodies can result in secondary 
otitis externa.  It may also cause damage to the tympanic membrane if lodged in the 
deep part of the ear canal. Removal is best performed under microscopic control. A 
general anaesthetic may be required in young children. 
 

 
Foreign body of the right ear. 

 
 

 

 
Right and left ear respectively: Trauma to left external ear canal for cotton bud. 

 
 
 
 
Otitis Externa 
 
Otitis externa is an infection or inflammation of the skin of the external auditory canal.  It 
may be infective or non infective.  The infective form can be caused by bacteria, fungi or 
viruses.  The infection may affect all the ear canal (diffuse otitis externa).  It may also be 
localised to the hair follicles in the outer third of the ear canal (furuncle). 
 
The common symptoms of otitis externa include; itching, ear discharge (otorrhoea) and 
conductive hearing loss.  Some forms of otitis externa are associated with pain (otalgia).  
This is particularly the case with furuncles and a severe type of otitis externa termed 
necrotising otitis externa.   
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Right otitis externa and normal left eardrum. 

 
 

 
Right ear fungal otitis externa and normal left eardrum. 

 
 

 
Bilateral ear eczema. 
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Necrotising (malignant) otitis externa 
 
This is a severe type of otitis externa that affects immune compromised patients.  The 
condition is more common in elderly, diabetic patients.  The term (malignant) does not 
refer to a neoplastic process, but rather to a destructive inflammation of the external 
auditory canal and an osteomyelitis of the underlying petrous temporal bone.  Pain is 
the most prominent symptom.  In addition to the other symptoms of otitis externa, the 
patient may develop cranial nerve palsies including facial paralysis and palsies of  
cranial nerves IX to XII.  Pseudomonas aeriginosa is the usual offending organisms.  
Anaerobic organisms are also isolated. 
 
 
Ramsay Hunt Syndrome 
 
This syndrome occurs due to an infection of the geniculate ganglion of the facial nerve 
with the herpes zoster virus. One of its manifestations is a viral otitis externa with a 
vesicular eruption in the region of the concha. This area is supplied by a sensory branch 
of the facial nerve. Associated symptoms include dizziness, a sensory neural hearing 
loss and a lower motor neurone facial paralysis. 
 
 
Treatment of otitis externa 
 
Treatment of otitis externa is through aural toilet, topical antibiotic and steroid drops. A 
systemic antibiotic preparation is required in severe otitis externa with cervical lymph 
adenopathy and in necrotising otitis externa.  
 
Multiple systemic antibiotic therapy including  quinolones are administered for at least 6 
weeks in patients with necrotising otitis externa. In severe cases, treatment with 
hyperbaric oxygen may be required. The role of surgery is debatable. An antiviral 
preparation such as acyclovir is administered in patients with Ramasy Hunt Syndrome.  
 
 
Exostoses 
 
Exostoses and osteomas are benign bony growths of the external auditory canal that 
interfere with normal wax migration, leading to occlusion and conductive hearing loss. 
Exostoses are multiple and bilateral, and are found adjacent to the tympanic membrane. 
Patients with exostoses often report a history of cold-water swimming. Osteomas are 
single and unilateral, and are found at the bony-cartilaginous junction. Surgical excision 
is resorted to in patients with a large osteoma or severe exostoses and recurrent otitis 
externa.  
 

 
Right and left ear exostoses.
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Disorders of the Middle Ear 

 
Otitis Media 
 
Otitis media is an inflammation of the mucoperiosteal lining of the middle ear cleft.  The 
middle ear cleft comprises the middle ear proper, the eustachian tube and the mastoid 
air cell system.  Otisis media can be broadly classified into non-suppurative and 
suppurative types. The latter can be sub-divided into acute and chronic suppurative 
otitis media. 
 
 
Otitis Media with Effusion (glue ear) 
 
Otitis media with effusion (OME) is characterised by a non-purulent effusion of the 
middle ear that may be either mucoid or serous.  It is the commonest cause of hearing 
loss in children.   
 
Pathophysiology OME can occur during the resolution of acute otitis media.  Among 
children who have an episode of acute otitis media, as many as 45% have persistent 
effusion after one month, but this number decreases to 10% after 3 months.  The main 
underlying pathophysiology for OME is Eustachian tube dysfunction.  Risk factors that 
lead to Eustachian tube dysfunction include recurrent upper respiratory tract infections, 
nasal allergy, adenoidal hypertrophy, parental smoking and cleft palate.  In the 
presence of persistent Eustachian tube dysfunction, negative middle ear pressure 
develops with absorption/diffusion of oxygen and nitrogen in the middle ear space.  With 
further negative middle ear pressure transudation of fluid from the middle ear mucosa 
occurs with accumulation of a serous fluid in the middle ear space.  
 
Another theory describes primary events in otitis media with effusion as an inflammation 
of the middle ear mucosa caused by a reaction to bacteria already present in the middle 
ear.  There are a number of factors that lead to persistence of middle ear effusion 
including ciliary dysfunction, mucosal oedema and hyperviscosity of the fluid in the 
middle ear.  The presence of fluid in the middle ear space interferes with the vibration of 
the tympanic membrane and ossicles leading to a conduction hearing loss. 
 

Presentation of Otitis Media with Effusion 
 

• Hearing impairment - the effusion leads to a conductive hearing loss. This may 
fluctuate depending on the volume of fluid in the middle ear. 

 
• Effect on speech and language – otitis media with effusion is common at the age 

where children are developing speech and language.  
 

• Behavioural problems. 
 

• Recurrent acute otitis media – the presence of fluid in the middle ear is an ideal 
culture medium for micro-organisms. 
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• Educational difficulties -children may have difficulties in learning/reading at 

school due to a hearing loss. 
 
Findings on otoscopy include a dull retracted and featureless tympanic membrane.  
 
Many episodes of otisis media with effusion resolve spontaneously within 3 months, 
however, 30% to 40% of children have recurrent otitis media with effusion and 5% to 
10% of otitis media with effusion last for one year or longer.  
Treatment for persistent OME includes ventilation tube insertion (e.g. grommets) + 
adenoidectomy or a hearing aid. 
 

 
Right otitis media with effusion with visible bubbles and normal left ear. 

 
 

 
Right otitis media with effusion with visible bubbles and myringosclerosis of left ear. 

 
 
Acute Suppurative Otitis Media 
 
This is an acute inflammation involving the middle ear characterised by a collection of 
purulent fluid.  The condition usually starts as a viral upper respiratory tract infection 
with secondary bacterial infection.  The condition is common in infants and young 
children.  This is possibly due to the anatomy of the eustachian tube in children, which 
is wider and more horizontal.  
 
Symptoms of acute otitis media include fever, throbbing pain and hearing impairment.  
A purulent ear discharge occurs with perforation of the ear drum, at which point the pain 
subsides.  
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The findings on otoscopy are variable according to the stage of the disease.  The 
tympanic membrane may look bright red and bulging with loss of the normal landmarks.  
After perforation of the tympanic membrane mucopurulent discharge is usually visible in 
the ear canal and a tympanic membrane perforation may be observed. 
 
Treatment includes general supportive measures such as analgesia and adequate 
hydration. A delayed prescription for a broad spectrum antibiotic (e.g amoxicillin) is 
necessary for patients whose symptoms do not improve with analgesia. 
 

 
Otitis media with effusion with fluid level of the right ear (top) and acute otitis media of 

left ear (bottom) 
 

 
 
Chronic Suppurative Otitis Media 
 
Chronic supurative otitis media is characterised by a permanent perforation of the 
tympanic membrane with or without permanent changes in the middle ear.  It can be 
classified into: 
 

• Chronic otitis media with mucosal disease:  This is caused by central perforation 
of the pars tensa in which a rim of tympanic membrane exists between the edge 
of the  perforation and the tympanic sulcus. This usually results in a conductive 
type of hearing loss. Exacerbation of infections often occur  following an upper 
respiratory tract infection or when water enters the ear through bathing or 
swimming. Infection is usually caused by Gram negative bacilli or staphylococcus 
aureus resulting in a painless mucopurulent otorrhoea. 
 

 
CSOM (mucosal) 
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• Chronic otitis media with cholesteatoma:  This is caused by retraction pockets or 

perforations in the pars flaccida (attic) or the posterior part of the pars tensa. This 
condition often results from prolonged periods of Eustachian tube dysfunction 
resulting in retraction pockets in the areas of the attic, or the posterior part of the 
pars tensa.  The condition may also follow a virulent type of acute suppurative 
otitis media (acute necrotising otitis media).  This acute infection results in 
disruption of large parts of the tympanic membrane and the stratified squamous 
epithelium of the ear canal migrates to cover the deluded areas.  The growth of 
squamous epithelium from the outer surface of the ear drum or from the ear 
canal into the middle ear space results in a condition termed cholesteatoma.  The 
desquamated epithelium in the middle ear space accumulates in ever-enlarging 
concentric layers. This mass of desquamated epithelium within the middle ear 
space also produces enzymes that destroy the adjacent bone.  

 
Patients with chronic suppurative otitis media with cholesteatoma often present 
with scanty purulent discharge and a hearing loss.  This may be conductive or 
mixed if the cholesteatoma invades the inner ear.  

 
Otoscopic examination reveals white debris in the attic part of the ear drum or 
within a margin of perforation in the pars tensa.  Aural polyps (granulation tissue 
that prolapses from the middle ear through the perforation into the ear canal) are 
often associated with cholesteatoma.   
 

 
CSOM with attic retraction of the left ear. Granulations are visible in the attic, 

suggestive of cholesteatoma. 
 

              
Right CSOM with Cholesteatoma in a       Left Postero-superior Retraction 

Postero-superior Retraction Pocket          Pocket (no cholesteatoma present) 
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Quinolone antibiotic ear drops e.g. ciprofloxacin drops are used to treat 
otorrhoea in patients with mucosal COM. A myringoplasty may prevent recurrent 
ear infections.  
 
Tympanomastoid surgery is required in patients with cholesteatoma. There are 
two principal types of tympanomastoidectomy. In canal wall down 
mastoidectomy, the wall between the mastoid air cells and the middle ear and 
external auditory canal is removed. In the intact canal wall mastoidectomy 
(commonly known as Combined Approach Tympanomastoidectomy), the 
Cholesteatoma in the middle ear and mastoid is removed whilst preserving the 
posterior wall of the external auditory canal. 

 
 

              
Left CSOM with Aural Polyp                             Left Attic Cholesteatoma 

 
 
 

Complications of Middle Ear Suppuration 
 
The overall incidence of complications of otitis media has decreased since the 
introduction of antibiotics.  In the pre-antibiotic era, the incidence of mastoiditis requiring 
surgical treatment was 25% to 50%.  In the 1980s the incidence decreased to 
approximately 0.02%.  Complications of otitis media can be classified into: 
 

Cranial Complications.  
 
These result from the spread of infection within the petrous temporal bone and    
include: 

   
- Facial paralysis.  A lower motor neurone facial paralysis results 

from involvement of the facial nerve in infection, particularly if there 
is an anatomical dehiscence of its bony canal within the middle ear.  
The bony canal covering the facial nerve can also be eroded by 
cholesteatoma.  

 
- Mastoiditis.  The mucoperiosteal lining of the middle ear space is 

continuous with the mastoid antrum and mastoid air cells. Spread 
of infection to and collection of pus within the mastoid air cell 
system is termed mastoiditis.  

 
- Labyrinthitis and Labyrinthine fistula. Infection can spread from the 

middle ear to the inner ear through the blood stream, the round 
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window membrane or direct erosion as is the case with 
cholesteatoma. 

 
- Petrositis.  Here the infection spreads to the air cells within the 

apex of the petrous temporal bone.  This results in irritation of the 
trigeminal and abducent nerves.  The patient presents with 
otorrhoea, retro-orbital pain and medial squint (Gradenigo’s 
syndrome). 

 

 
Right Mastoiditis 

 
 

Intracranial Complications. 
 
Intracranial complications – These result from the spread of infection from within 
the middle ear cleft to the intracranial cavity.  The spread of infection occurs by 
direct erosion of the walls of the middle ear cleft, spread infection along the veins 
in a reverse direction (retrograde thrombophlebitis) or through the blood stream 
(haematogenous spread).  Intracranial complications include meningitis, extra 
dural abscess, subdural empyema, thrombosis of the intracranial venous sinuses 
(example lateral sinus thrombosis) and brain abscess.  The brain abscess may 
occur in the cerebellum or the temporal lobe.  Rarely the patient may develop an 
increase in the intracranial pressure caused by obstruction of the outflow of CSF.  
This is known as otitic hydrocephalus. 

 

Extracranial Complications. 
 
These include the spread of infection from the mastoid process into the neck 
resulting in a neck abscess.   

 
 
Otosclerosis 
 
Otosclerosis is a disorder of the dense otic capsule bone which houses the inner ear.  It 
is characterised by the formation of new bone in the region of the foot plate of the 
stapes.  This new born formation results in restricted mobility of the foot plate.  Initially 
this causes a conductive hearing loss.  If the otosclerotic process spreads to involve the 
cochlea, a mixed hearing loss occurs.  The disease is transmitted through an autosomal 
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dominant mode of inheritance with incomplete penetrance.  It usually presents in the 
second or third decades of life.  It appears to be slightly more frequent in females.  The 
condition tends to worsen during pregnancy.   
 
 
 

Presentation 
 
Patients with otosclerosis often present with gradually worsening hearing loss.  On 
examination they tend to have a normal ear canal and ear drum.  Occasionally and 
during active otosclerosis a reddish hue may be seen in the tympanic membrane.  This 
reflects increased vascularity over the medial wall of the middle ear (promontory).  
Patients with otosclerosis may also suffer from tinnitus and occasionally from 
unsteadiness.  
 

Treatment 
 
Patients with a significant hearing loss are offered a hearing aid as an initial treatment. 
Patients who wish to proceed with surgery are offered a  stapedectomy. The head, neck 
and crurae of the stapes bone are removed and a small hole is fashioned in the 
footplate (stapedotomy). A prosthesis is then applied between the long process of the 
incus and the stapedotomy. 
 
 
Middle Ear Tumours 
 
Tumours of the middle ear cleft are rare.  These are either benign or malignant. 
 

Benign Tumours  
 
Paragangliomas (Glomus tumours) are the most common of middle ear tumours. 
These tumors originate in the paraganglia, which exist throughout the temporal bone, 
including on the jugular dome, the promontory of the middle ear, and along the tympanic 
branches of the glossopharyngeal and vagus nerves. 
 
Patients with glomus tumours present with a hearing loss which can be conductive or 
mixed. Patients often experience a pulsating tinnitus, dizziness or bleeding per ear. 
Otoscopy may show a vascular mass behind in the tympanic membrane or in the ear 
canal. 
 
 
Schwannomas of the facial nerve are uncommon lesions, accounting for only 
approximately 1-2% of temporal bone tumors. They arise from the Schwann cells of the 
neurilemmal  sheath of the facial nerve. They present as a lower motor neurone facial 
palsy. 
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Malignant Tumours 
 
Malignant tumours of the petrous temporal bone are very rare. These are mostly 
squamous cell carcinoma. It may be difficult to differentiate between external and 
middle ear cancer. Tumours may occur de novo or in patients with chronically 
discharging ears or mastoid cavities. Presenting symptoms include otalgia, bleeding per 
ear and facial paralysis. 
 
 
 
 
 
 
 

Other photos 
 
 

 
Left Traumatic Membrane 

Perforation 
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Disorders of the Inner Ear 

 
Disorders of the inner ear manifest themselves in the form of sensory neural hearing 
loss, vertigo or tinnitus or all of the symptoms combined together. 
 
 
Presbycusis 
 
Presbycusis(also spelled presbyacusis), or aged related hearing loss is the commonest 
cause of hearing loss in people over the age of 55.  A number of histologic changes are 
associated with ageing throughout the auditory system.  This includes atrophy of the 
sensory hair cells and supporting cells in the organ of Corti (sensory presbycusis).  The 
age related degenerative processes may also include atrophy of the nerve cells in the 
cochlea and the sensory neural pathways (neural or neuronal presbycusis). Metabolic 
presbycusis is one sub-type where the main pathology is in the form of atrophy of the 
stria vascularis in the organ of Corti.  Thickening and stiffening of the basilar membrane 
can interfere with the transduction process, a condition called a mechanical or cochlear 
conductive presbycusis.  It is more common for these changes to co-exist.  
 
The majority of patients with presbycusis present with high frequency sensory neural 
loss with a degree of poor speech discrimination.  Intolerance to loud noises is also a 
feature in some patients.  This is known as recruitment.   
 
 
Labyrinthitis 
 
Labyrinthitis is a condition characterised by inflammation of the vestibular labyrinth.  The 
syndrome is defined by an acute onset of vertigo, nausea and vomiting.  The condition 
is often associated with a systemic or viral like illness (viral labyrinthitis).  Suppurative or 
bacterial labyrinthitis is rare, but can complicate middle ear suppuration or meningitis.   
 
 
Benign Paroxysmal Positional Vertigo (BPPV) 
 
BPPV is a condition characterised by sudden attacks of vertigo that occur with change 
in head position or body posture.  The attacks characteristically last a few seconds and 
resolve spontaneously.  The condition often follows a head injury or a viral illness.  
BPPV is amongst the commonest causes of vertigo.  The condition is thought to occur 
due to canalithiasis.  This theory postulates the free floating debris from the otoconial 
membrane of the utricle and saccule and pass towards the posterior semi circular canal.  
The otoconial debris produces pressure in the semi circular canal causing deflection of 
the cupula.  This deflection results in a transient attack of vertigo.  
 
Patients with BPPV often present with transient attacks of vertigo that classically last 
less than one minute.  They occur with changes in the head and or body position such 
as turning over in bed, or reaching and looking above the head.  These symptoms can 
be reproduced during the Hallpike test..  The rest of the neuro-otological examination is 
usually normal.   
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Treatment 
 
The symptoms of BPPV can be effectively treated by carrying out the Epley manoeuvre. 
This includes a series of head positions that aim to reposition the displaced particles in 
the semicircular canal back to the utricle and saccule. 
 
 
Meniẻre’s Disease 
 
Meniẻre’s disease is a disorder of the inner ear. This condition is relatively rare and is 
often over diagnosed by clinicians. It is thought to be an autoimmune disorder.  The 
underlying pathology is thought to be an excess accumulation of endolymphatic fluid 
(hydrops).  The endolymphatic hydrops may result in rupture of the inner ear 
membranes and mixing of the endolymph (rich in potassium) and perilymph (low in 
potassium).  This is thought to be the basis for the abrupt cochlea vestibular failure 
which characterises Meniẻre’s disease. 
 
Meniẻre’s disease most commonly affects people in their fourth and fifth decades of life, 
although individuals from 20 years onwards may be affected.  It is rarely, though 
occasionally reported in children.  Males and females appear to show a similar 
incidence of Meniẻre’s disease.  Spontaneous resolution occurs in over 70% of patients 
with Meniẻre’s disease. 
 
Patients classically present with attacks of vertigo associated with nausea and vomiting.  
These attacks usually last between a few minutes to a few hours, but classically less 
than one day.  During an attack the hearing is muffled with a change in the character of 
the tinnitus.  Most patients also experience aural pressure during the attack.  Patients 
are asymptomatic in between attacks.  The condition can be bilateral in up to 50% of 
patients.  
 
 

Treatment 
 
Patients are advised to restrict salt in their diet. There is a plethora of medical 
treatments for this disorder as no single modality is effective for all patients. Patients are 
given vestibular sedatives such as prochlorperazine during an acute attack. Patients are 
then maintained on a histamine analogue (Betahistine) or a thiazide diuretic.  
 
Patients with poor hearing who fail to respond to the above treatments are offered 
intratympanic Gentamycin injections to destroy the vestibular labyrinth. Surgical 
treatments are reserved for refractory cases and include endolymphatic sac 
decompression surgery or a vestibular neurectomy. 
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Ototoxicity 
 
Ototoxicity is defined as the tendency of certain therapeutic agents to cause functional 
impairment of the inner ear and of the eighth cranial nerve.  Ototoxicity may be 
reversible or irreversible.  It is differentiated from neurotoxicity where the site of action is 
central to the eighth cranial nerve.  Some drugs selectively damage the cochlea 
(cochleotoxic drugs).  Examples include Amikacin, Neomycin, Dihydrostreptomycin and 
Kanamycin.  Other medications have a selective effect on the vestibular labyrinth 
(vestibulotoxic).  These include Streptomycin and Gentamicin.  
 
Patho-physiology 
Ototoxicity at the cellular level occurs due to one or more of the following mechanisms: 
 

• Impaired DNA, RNA or protein synthesis 
   

• Impaired synthesis of prostaglandins. 
 

• Disruption in metabolism and ionic transport. 
 

• Production of free radicals. 
 
 

The following drugs are known to have an ototoxic effect: 
 

• Aminoglycosides – Gentamicin is perhaps the most commonly used of this 
group.  Therapeutic peak serum levels of 10 to 12 mcg/mL are generally 
considered safe, but still may be toxic in some patient.  The dose should be 
adjusted in patients with renal disease.   

   
• Other Antibiotics – A number of other antibiotics may have an ototoxic effect.  

These include Macrolides such as Erythromycin and Azithromycin.  The ototoxic 
effect is very sporadic and usually reversible.  

  
• Loop Diuretics – these include Furosemide, Ethacrynic Acid and Bumetanide.  

 
• Antineoplastic Agents – this is more evident in the platinum based cytotoxic 

compounds such as Cisplatin and to a lesser extent Carboplatin.   
 

• Salicylates – Acetylsalicylic acid (Aspirin) has a potential ototoxic effect in high 
doses.  This usually manifests itself in the form of tinnitus. 

 
• Quinine – this medication is occasionally used for treatment of nocturnal leg 

cramps.  It has been used as an adjunct to anti-malarial therapy.  Ototoxicity due 
to Quinine results in tinnitus, hearing loss, vertigo and headache.  

 
 
Acoustic Neuroma 
 
Acoustic neuromas are benign tumours of the auditory (eighth cranial nerve).  The 
tumour usually arises from the Schwann cells covering the vestibular portion of the 
vestibular cochlea nerve.   A more appropriate term therefore is vestibular schwanoma.  
Patients with Von Recklinghausen’s disease may have bilateral tumours.  
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Presenting Symptoms 
 
Acoustic neuromas often present as a unilateral sensory neural hearing loss or tinnitus.  
Patients may also present with an asymmetric sensorineural hearing loss. Vertigo is 
uncommon though patients may present with slight unsteadiness.  With large tumours 
patients may experience symptoms like headaches, visual disturbance and ataxia.  Very 
large tumours can also compress the facial nerve, though facial paralysis is rare as a 
presenting symptom. 
 
Diagnosis is usually done through an MRI scan of the internal auditory meati and brain. 
 
 

Treatment 
 
Patients with small intracanalicular tumours may be observed and followed up b serial 
MRI Scans. Patients with large tumours can be removed through drilling the labyrinth 
(translabyrinthine approach) or drilling behind the sigmoid sinus 
(retrosigmoid/suboccipital approach). Small tumours with good hearing can be removed 
from the upper part of the petrous temporal bone (middle fossa approach). 
Alternatively, the tumour growth can be arrested by radiosurgery (Gamma Knife) 
 
 
Noise Induced Hearing Loss 
 
Damage to hearing can occur due to sudden exposure to a loud noise (acoustic 
trauma).  This occurs in cases of blast injury, gun fire and explosions.  The damage to 
hearing may also occur due to prolonged exposure to excessive noise (noise induced 
hearing loss).  Initially the hearing loss is limited to the high frequencies and is 
accompanied by tinnitus, with further noise exposure the lower frequencies are affected 
as well.   
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Facial Nerve Paralysis 

Pertinent Anatomy 
 
The facial nerve contains approximately 10,000 fibres.  Of these, 7,000 myelinated 
fibres supply the muscles of facial expression.  The nerve fibres also supply the 
stapedius muscle, the postauricular muscles, the posterior belly of the digastric muscle 
and the platisma.  The remaining 3,000 fibres form the nervous intermedius which 
contains sensory fibres (taste) from the anterior two thirds of the tongue and 
parasympathetic secretor motor fibres to the submandibular, sublingual and lacrimal 
glands.  The facial nerve also contains a few general somatic afferent fibres which join 
the auricular branch of the Vagus to supply sensation to the external auditory meatus 
and visceral afferents which include the mucous membrane of the nose, palate and 
pharynx via the greater palatine nerve.  The motor nucleus of the facial nerve lies within 
the pons.  The upper part of the nucleus receives information from the ipsilateral and 
contra-lateral pre-central gyrus in the cerebral cortex.  The lower part of the nucleus 
receives information from the ipsilateral and pre-central gyrus only.  This accounts for 
sparing of the forehead motion in supranuclear lesions of the facial nerve.  The facial 
nerve and the nervous intermedius exit the brain stem at the pontomedullary junction 
and travel laterally with the eighth cranial nerve to enter the internal auditory meatus.  
The labyrinthine segment of the nerve runs in the geniculate ganglion.  The tympanic 
segment of the nerve begins just distal to the geniculate ganglion, runs horizontally 
along the medial wall of the middle ear above the oval window to terminate in the 
mastoid segment.  The mastoid segment of the nerve runs vertically in the posterior wall 
of the middle ear and exits the temporal bone through the stylomastoid foramen.  The 
geniculate ganglion gives off the greater superficial petrosal nerve. The mastoid 
segment has 2 branches, the nerve to stapedius and the corda tympani nerve, which 
crosses the middle ear cavity between the long process of the incus and the  handle of 
the malleus . The chorda tympani nerve exits the middle ear through its anterior wall.  
After emerging from the stylomastoid framen, the facial nerve enters the parotid gland 
after it gives off the posterior auricular branch to the posterior belly of  the digastric and 
stylohyoid muscles.  The nerve then divides into its 5 terminal branches known as the 
pes anserus.  The branches include the temporal, zygomatic, buccal, mandibular and 
cervical branches.  
 
 

Aetiology of Lower Motor Neurone Facial Paralysis 
 

• Congenital – this includes agenesis of the facial nerve nucleus and can occur 
isolated or as part of a syndrome.  

 
• Acquired Causes  

 
- Trauma – this includes temporal bone fractures.  Facial nerve paralysis is 

more likely to occur with transverse fracture of the facial nerve, though 
they may occur with longitudinal fractures as well.  Iatrogenic trauma 
during surgery, for example posterior fossa surgery, mastoid surgery and 
parotid surgery, can result in injury to the facial nerve and facial nerve 
paralysis. 
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- Bell’s palsy- This was previously termed idiopathic facial paralysis but is 

now thought to be secondary to a herpes simplex infection. The oedema 
of the facial nerve results in nerve compression in the narrowest segment 
usually the labyrinthine portion. Approximately 90% of patients recovery 
spontaneously, 5% develop partial weakness and 5% fail to recover. 

 
 
- Middle Ear Infections – facial nerve paralysis can occur with acute otitis 

media and chronic supurative otitis media with or without cholesteatoma.   
 

- Herpes Zoster Oticus (Ramsay-Hunt Syndrome) – this is caused by a  
herpes zoster infection of the genicular ganglion of the facial nerve.  In 
addition to a lower motor neurone facial paralysis this syndrome includes 
vertigo, sensory neural hearing loss and otalgia.  There is also evidence of 
vesicles in the concha of the auricle.  

 
- Tumours – these include tumours of the posterior cranial fossa such as 

meningioma, acoustic neuroma and congenital cholesteatoma, middle ear 
tumours such as globus tumours and cancer of the middle ear.  Tumours 
of the external auditory canal and parotid gland tumours. 

 
 
 

                       
                              Right Lower Motor Neurone Facial Paralysis (Grade III)
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Assessment of the degree of facial paralysis is performed using House 
classification system: 
 
Grade    Degree  Description 
 
I    Normal  Normal facial movements 
 
II    Slight   Mild deformity, mild synkineses, good  
       forehead function, slight asymmetry 
 
III    Moderate  Obvious facial weakness, forehead 
        motion present, good eye closure,  
       asymmetry 
 
IV                                        Moderate               Obvious weakness, increasing synkinesis   
                                                                             and absent forehead movements     
     
V    Severe           Very obvious facial paralysis, some tone 
         present, can not close eye. 
 
VI    Total            Complete facial paralysis, absent tone. 
 

 

 
 
 

1. Nucleus of facial nerve      16.Chorda tympani nerve 
2. Nucleus of trigeminal nerve     17.Sensory branch to the auricle 
3. Superior sailvatory nucleus                                                                        18. Stylomastoid foramen 
4. Tractus solitarius                                                                                        19. Chorda tympani nerve 
5. Porus of Internal auditory canal                                                                  20. Submandibular ganglion 
6. Meatal foramen                                                                                           21.Submandibular gland 
7. Greater superficial petrosal nerve                                                               22. Sublingual gland 
8. Sphenopalatine ganglion 
9. Maxillary nerve 
10. Lacrimal gland 
11. Deep petrosal nerve 
12. Vidian nerve 
13. Innervation to glands of nose and palate 
14. Innervation with lesser petrosal nerve 
15. nerve to stapedius 
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Causes of  Hearing Loss 

 
Hearing loss is a problem that can affect any age group resulting in difficulty  
in communication. Hearing loss early in life can result in delayed or failure  
of development of speech. Hearing loss can be classified into the following three types: 
 
 
Conductive Hearing Loss 
 
Conductive hearing loss occurs when sound conduction is impeded through the 
external ear, the middle ear, or both. 
 
External Auditory Canal (EAC)- Disorders of the EAC that can lead to a conductive 
hearing loss include: 

 
- Congenital Aural Atresia (failure of the ear canal to canalize 
      during development) 
- Impacted wax, 
- Exostoses (bony swellings arising from the bony ear canal). 

                      These are common in surfers and those involved in other water sports. 
- Severe otitis externa 
 

Middle Ear- Disorders of the middle ear that can lead to a conductive hearing loss  
include: 

 
- Otitis media. OME or Glue ear is by far the most common cause  
      of hearing loss in children 
- Ossicular disconnection 
- Tympanosclerosis. This is usually a sequel of otitis media in which there  

 is deposition of calcium in the tympanic membrane(myringosclerosis) or 
the   middle ear. The latter can result in fixation of the ossicles and a 
conductive hearing loss. 

- Otosclerosis. This  can result in a conductive or a mixed hearing loss  
 
Leading causes of conductive hearing loss include wax impaction, otitis media, and 
otosclerosis. 
 
 
Sensorineural Hearing Loss 
 
This occurs when the pathology is within the cochlea or the neural pathway to the 
auditory cortex. Disorders that lead to a sensorineural hearing loss include: 
 

- Congenital Inner Ear Malformations. These may occur in isolation  
      (non-syndromic) or as part of a syndrome(syndromic) 
- Labyrinthitis 
- Prebyacusis or age related hearing loss 
- Noise-induced Hearing Loss 
- Ototoxicity 
- Meniere’s Disease 
- Acoustic Neuroma 
- Central Auditory Disorders. In simplistic terms, there is a defect in the the 

ability of the brain (i.e., the central nervous system) to process 
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incoming auditory signals. The brain identifies sounds by analyzing 
their distinguishing physical characteristics frequency, intensity, and 
temporal features. These are features that we perceive as pitch, 
loudness, and duration. Once the brain has completed its analysis of 
the physical characteristics of the incoming sound or message, it then 
constructs an "image" of the signal from these component parts for 
comparison with stored "images." If a match occurs, we can then 
understand what is being said or we can recognize sounds that have 
important meanings in our lives (sirens, doorbells, crying, etc.) 
These conditions can occur due to a delay in maturation of the auditory 
centres. These disorders may also be caused by trauma, tumors, 
degenerative disorders, viral infections, as a complication of surgery, 
hypoxia, auditory deprivation etc. 

   The common causes of a sensorineural hearing loss include prebyacusis, noise-
induced hearing loss and ototoxicity. 
 
 
Mixed Hearing Loss 
 
Here the pathology affects both the middle and inner ears. Examples include 
otosclerosis, cholesteatoma and temporal bone fractures. 
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Diagnostic Approach to Hearing Loss 

 
 

I. Focused History Taking 
 
Ask about the following: 
 

- Duration of hearing loss 
- Course; sudden, slowly progressive or fluctuating 
- Laterality; unilateral or bilateral 
- Associated symptoms; otalgia, otorrhoea, tinnitus, dizziness, facial 

weakness 
- Family history of hearing loss  
- History of noise exposure  
- Co-morbidities such as diabetes, hypercholesteroleamia, heart disease, 

renal disease  
- Ototoxic medications such as aminoglycosides, high ceiling diuretics, 

chemotherapeutic agents etc 
 
 
II. Examination 
 

- Shape and size of auricle 
- External auditory canal 
- Tympanic membrane;  

i. Inspect colour, lucency, position of handle of malleus and light reflex. 
ii. Check for retraction pockets, tympanosclerosis, perforations in the 

attic or pars tensa and cholesteatoma. 
iii. Central perforations of the pars tensa are a feature of chronic 

suppurative otitis media with mucosal disease. There is a segment of 
tympanic membrane between the margin of the perforation and the 
annulus. 

iv. Marginal perforations are a feature of chronic otitis media with 
cholesteatoma. The perforation involves the annulus of the tympanic 
membrane. 

 
 
 

III. Hearing Assessment 
 

i.      Free speech test 
ii.      Tuning fork tests 
iii.      Referral for Pure Tone Audiogram and Tympanometry 

 
IV. Investigations 

 
i. MRI Internal Auditory Meati (IAM) for unexplained, unilateral  
     or asymmetrical sensorineural hearing loss 
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Treatment of Hearing Loss 

 
 

There are a number of questions to be considered when treating patients with a hearing 
loss. These include: 
 

- The age of the patient 
- Is the hearing loss unilateral or bilateral 
- Is the hearing loss conductive, sensorineural or mixed? 
- What is the underlying aetiology? 
- Can the patient’s hearing be aided? 
- What are the patient’s preferences? 
- What are the risks of surgery if this is a possibility? 

 
 
Conventional Hearing Aids 
 
A hearing is an electronic, battery-operated device that amplifies and changes sound to 
allow for improved communication. Hearing aids receive sound through a microphone, 
which then converts the sound waves to electrical signals. The amplifier increases the 
loudness of the signals and then sends the sound to the ear through a speaker. 
 
 
Types of Hearing Aids 
 
Hearing aids can be classified into analogue or digital hearing aids according to the 
technology used. They can also be classified into the following subtypes depending on 
their size and external appearance: 
 

- In-the-Ear (ITE) hearing aids fit completely in the outer ear and are used for mild 
to severe hearing loss.  

- Behind-the-Ear (BTE) hearing aids are worn behind the ear and are connected to 
a plastic ear mould that fits inside the outer ear. The components are held in a 
case behind the ear. Sound travels through the ear mould into the ear. This is the 
most common type used. 

- In –the-Canal Aids fit into the ear canal and are available in two sizes. The In-
the-Canal (ITC) hearing aid is customized to fit the size and shape of the ear 
canal and is used for mild or moderately severe hearing loss. A Completely-in-
Canal (CIC) hearing aid is largely concealed in the ear canal and is used for mild 
to moderately severe hearing loss. Because of their small size, canal aids may 
be difficult for the user to adjust and remove, 

- Body Aids are used by people with profound hearing loss. The aid is attached to 
a belt or a pocket and connected to the ear by a wire. Because of its large size, it 
is able to incorporate many signal processing options, but it is usually used only 
when other types of aids cannot be used.  
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Surgery for Hearing Loss 
 

Insertion of Ventilation Tubes 
 
Myringotomy and ventilation tube (e.g. grommet) insertion is used to treat persistent 
conductive loss due  otitis media with effusion. Children with OME are observed for 
three months before proceeding with surgery. Benefits from ventilation tubes are 
immediate and large but are largely gone by the end of one year. Patients with 
OME may require more than one surgery to insert ventilation tubes. Adenoidectomy 
in children with adenoidal hypertrophy minimises the need for further reinsertion of 
ventilation tubes in the first 2 years. 
 
 

                       
 Extruding grommet in ear canal                       Left T tube in situ 
 
 

Myringoplasty 
 
This is an operation to close a tympanic membrane perforation. The main aim of the 
surgery is to prevent recurrent otitis media. Sealing of a tympanic membrane perforation 
should improve any conductive hearing loss. A number of graft materials could be used 
including temporalis fascia and perichondrium harvested from tragal cartilage. 
 
 

Ossiculoplasty 
 
Ossiculoplasty is defined as the reconstruction of the ossicular chain in patients with 
conductive hearing loss due to ossicular disconnection. Artificial prosthesis made of 
Hydroxylapatite are often used. The patient’s own ossicles or carved cortical bone could 
also be used.  
 
 

Tympano-Mastoidectomy 

 
The primary aim of this surgery is to clear disease from the middle ear cleft such as 
cholesteatoma or granulations. Ossiculoplasty to restore hearing may be resorted to 
after eradication of disease in the middle ear and mastoid. 
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Right Cortical Mastoidectomy 

 
 
 

Stapedectomy 
 
This is surgery to correct a conductive hearing loss in patients with otosclerosis. Part of 
the stapes bone(the head, neck and crura) is removed and a hole created in the 
footplate. A prosthesis is then applied between the long process of the incus and the 
hole in the footplate of the stapes. 
 
 

Implantable Hearing Aids 
 
These include bone anchored hearing aids (BAHA) and middle ear implantable aids. 
The BAHA is formed of a titanium implantable part that is housed in a bed in the 
squamous temporal bone. An abutment from the implanted portion passes through the 
skin. A second part of the hearing aid is clipped to the abutment. The BAHA amplifies 
sounds and transmits them to the inner ear through the skull. BAHAs are used in 
situations where a conventional aid is not suitable for conventional aids. This includes 
congenital atresia/stenosis of the ear canal, microtia or anotia, and chronically 
discharging ears.  
 
 

Cochlear Implants 
 
A cochlear implant is a small, complex electronic device that can help to provide a 
sense of sound to a person who is profoundly deaf or severely hard of hearing. The 
implant is surgically placed under the skin behind the ear. An implant has four basic 
parts: 

 A microphone, which picks up sound from the environment; 

 A speech processor, which selects and arranges sounds picked up by the 
microphone;  

 A transmitter and receiver/stimulator, which receive signals from the speech 
processor and convert them into electric impulses;  

 And electrodes, which collect the impulses from the stimulator and send them to 
the brain.  
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An implant does not restore or create normal hearing. Instead, under the appropriate 
conditions, it can give a deaf person a useful auditory understanding of the environment 
and help him or her to understand speech. 
 
 

                           
Different types of Hearing Aids                           A Cochlear Implant 
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Diagnostic Approach to Ear Discharge 
 
 
 
I. Focused History Taking 
 
Ask about the following: 
 

- Duration of ear discharge 
- Colour of discharge 
- Response to treatment with oral/topical antibiotics 
- Associated symptoms: hearing loss, tinnitus, dizziness, pain, facial 

weakness 
 

II. Examination 
- Swelling /redness/tenderness of auricle, ear canal, mastoid area 
- Discharge in ear canal 
- Retraction pockets or perforated tympanic membrane with or without 

discharge in middle ear 
- Keratin(white flakes) in attic or postero-superior segments of the tympanic 

membranes 
  

III. Investigations 
 
- Swabs for culture and sensitivity are usually not required for otitis 
  externa except if recurrent. This is useful in otitis media and in  
          the presence of complications. 
 
- A CT scan of the temporal bone is usually required prior to surgery  if a 

cholesteatoma is diagnosed. This is also essentialwith suspected 
complications of otitis media e.g. mastoiditis, facial paralysis or suspected 
intracranial complications.   

 
 

 
 

Diagnostic Approach to Dizziness 
 
 
 
I. Focused History Taking 
 
Ask about the following: 
 

- Duration of dizziness; seconds, minutes to hours 
- Patient’s description; sense of movement versus unsteadiness/light-

headedness, symptoms precipitated by change in head position or body 
posture 

- Associated hearing loss; progressive, fluctuating 
- Associated tinnitus; gets worse during a dizziness episode 
- Associated pain, ear discharge 
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II. Examination 

- Look for spontaneous or gaze nystagmus 
- Evaluate cranial nerves 
- Perform the Romberg test 
- Perform the Hallpike test with a history of positional nystagmus   

  
III. Investigations 
 

- Pure tone audiogram to establish hearing thresholds 
- MRI Brain and Internal Auditory Meati for unexplained dizziness or in the 

presence of neurological signs 
- Electronystagmography and video-nystagmography are specialised 

investigations requested by a specialist with very specific indications in 
dizzy patients 

 
 
  
 
 

 Diagnostic Approach to Ear Ache 
 
 
 
I. Focused History Taking 
 
Ask about the following: 
 

- Duration of earache 
- Character and site 
- Associated hearing loss, ear discharge, facial weakness 
- History of vesicles in the auricle 
- Ask for dental, throat and neck symptoms 

 
II. Examination 

- Swelling and redness of auricle/external auditory canal 
- Preauricular or mastoid swelling 
- Vesicles in concha 
- Facial nerve paralysis 
- Congested, bulging tympanic membrane 
- Ear discharge 
- Examine the oral cavity, oropharynx and neck for causes of referred pain 
- Refer for fibreoptic laryngoscopy with throat symptoms, dysphagia or 

dysphonia 
 

III. Investigations 
- CT scan temporal bone in complicated otitis media 
- MRI IAM with suspected acoustic neuroma 
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Recommended internet resources: 
 
Anatomy and Physiology of the Ear: http://www.youtube.com/watch?v=lD1A3iEmZqA 
 
Otoscopic examination: http://www.youtube.com/watch?v=FE0sot4OoAE 
 
Audiometry: http://www.youtube.com/watch?v=9u9Ja4wyUaU 
 
Complete ENT examination: http://www.youtube.com/watch?v=9eKAKAKH1MA 
 
Tuning fork tests: http://www.youtube.com/watch?v=RVH4K4EcsiA 
 
Otoscopic signs of acute otitis media: http://www.youtube.com/watch?v=-6DZJ6Q6N9s 
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SECTION II 

THE NOSE AND SINUSES 
 

PERTINENT ANATOMY OF THE NOSE AND SINUSES 
 
 
 
External Framework of the Nose 
 
The external framework of the nose is formed of the anterior, caudal portion which is 
made of cartilage and the posterior and superior portion made of bone.  The 
cartilaginous framework of the nose is formed of the alar (lower lateral) and upper 
lateral cartilages. The bony portion is mainly formed of the nasal bones with 
contributions from the ascending process of the maxilla and the maxillary process of the 
frontal bones.  
 
 
 
Internal nose 
 
The nose is divided into 2 partitions by the nasal septum.  The area just inside both 
nostrils is lined by skin and hairs.  This is termed the nasal vestibule.  The rest of the 
nasal cavity is lined by mucosa and is divided into: 
 

• Lateral nasal wall – this shows 3 projections termed turbinates.  The turbinates 
are bony projections covered by erectile mucosa.  The space lateral (deep) to 
each turbinate is termed a meatus. 

 
- Inferior meatus – this is lateral to the inferior turbinate.  It contains the 

orifice of the nasolacrimal duct.   
 

- Middle meatus – this is lateral to the middle turbinate and contains the 
drainage of the frontal, maxillary and anterior ethmoidal sinuses.  

 
- Superior meatus – this is lateral to the superior turbinate and contains the 

draining of the posterior ethmoidal cells. 
 

- Spheno-ethmoidal recess - this is present medial to the superior turbinate 
and has the orifice of the sphenoid sinus. 

 
• The medial wall of each nasal cavity is formed by the nasal septum.  The nasal 

septum is formed of an anterior cartilaginous part and a posterior bony part. 
 

• The roof of the nose is also the floor of the anterior cranial fossa.  Anteriorly this 
is formed of the cribriform plate of the ethmoid with multiple tiny perforations 
transmitting the olfactory nerve fibres to the olfactory bulbs in the anterior cranial 
fossa.  

 
• Floor of the nose.  This is formed by the hard palate.  The nasal cavity extends 

as far back as the soft palate where the posterior choanae opens into the 
nasopharynx.   
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Pertinent Histology 
 
The nasal vestibule is lined by skin (stratified squamous epithelium).  The rest of the 
nasal cavity is lined by pseudostratified columnar ciliated epithelium.  The superior part 
of the nose(the superior turbinate), roof of the nose and adjacent superior part of the 
nasal septum represent the olfactory area.  The olfactory epithelium includes olfactory 
bipolar cells. The olfactory fibres pass through the cribriform plate to the olfactory bulb 
in the anterior cranial fossa.  It also includes supporting and basal cells.  The basal cells 
contain a yellow pigment which gives a yellowish colour to the olfactory epithelium.   
 
 
 
Blood Supply to the Nose 
 
The main blood supply of the nose is through branches of the external carotid artery.  
The external carotid artery divides into the superficial temporal and maxillary arteries 
opposite the neck of the mandible.  The maxillary artery proceeds towards the posterior 
surface of the maxilla.  In the pterygopalatine fossa the maxillary artery divides into its 
terminal branches, the spheno-palatine and descending palatine arteries.  The spheno-
palatine artery enters into the nasal cavity posteriorly through the spheno-palatine 
foramen.  This is found immediately posterior to the attachment of the middle turbinate 
to the lateral nasal wall.  The sphenopalatine artery breaks into branches that supply the 
major part of the lateral wall of the nose and the nasal septum.  The roof of the nose is 
supplied by branches of the anterior and posterior ethmoidal arteries.  These arise from 
the ophthalmic artery, which is a branch of the internal carotid artery.    
 
Little’s area (Keisselbach’s plexus) is an area of rich blood supply at the anterior end of 
the nasal septum.  It takes blood supply from numerous vessels including the septal 
branch of the sphenopalatine artery, the superior labial branch of the facial artery, the 
anterior and posterior ethmoidal arteries and the greater palatine artery.  The Little’s 
area is a common site for nose bleeds (Epistaxis). 
 
 
The Paranasal Sinuses 
 
The paranasal sinuses are air filled cavities lined by mucosa.  They develop in the facial 
and cranial bones.  These sinuses communicate with the nasal cavities through their 
ostia. The function of the paranasal sinuses is uncertain.  They may contribute to 
lightening of the weight of the skull through their air content.  They may also function as 
resonators for the voice.  The paranasal sinuses include 4 groups: 
 

• Frontal.  These are paired sinuses in the frontal bone. 
 

• Maxillary sinuses.  These are paired sinuses within the maxilla.  
 

• Ethmoid sinuses.  These include numerous cells in the superior and lateral walls 
of the nose. 

 
• Sphenoid sinuses.  These are paired sinuses within the sphenoid bone (for the 

relationship of paranasal sinuses see figure).   
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   The Lateral Nasal Wall 
 
 
 
 

 
 
 
 
 
ST= Superior Turbinate, MT=Middle Turbinate, IT= Inferior Turbinate, SS=Sphenoid 
Sinus, FS=Frontal Sinus, SC=Septal Cartilage, PPE= Perpendicular Plate of Ethmoid, 
V=Vomer 
 
 

FS 

SS 

IT 

MT 

ST 

FS 
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SC 
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CLINICAL EXAMINATION OF THE NOSE 

 
Anterior Rhinoscopy with a Thudicum Speculum 

 
 

                            
                                 Rigid Nasal Endoscopy  
  
 

                                                        
                             Rhinoscopy Using an Otoscope 
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Disorders of the Nose and Sinuses 
 
 

Epistaxis 
 

Introduction 
Epistaxis is Greek for ‘nosebleed’. Epistaxis is a common ENT emergency. The majority 
of epistaxis occurs from Little’s area (anterior epistaxis) and to a lesser extent from the 
posterior part of the nose. This occurs mainly from the region of the sphenopalatine 
artery behind the middle turbinate (posterior epistaxis). Rarely, epistaxis occurs from the 
roof of the nasal cavity from branches of the anterior and posterior ethmoidal arteries. 

Aetiology 
Epistaxis may be due to local or systemic causes: 
 

Local causes 
 
Nasal trauma (nose picking foreign bodies, forceful nose blowing) 
Rhinitis 
Drying of the nasal mucosa from low humidity 
Deviation of nasal septum 
Bleeding polyp of the septum 
Tumours, particularly malignant tumours of the nose or sinuses 
Tumours of the nasopharynx especially Nasopharyngeal Angiofibroma. 
Idiopathic 
 

Systemic causes 
 
Systemic arterial hypertension.  
The associated atherosclerosis results in prolonged nose bleeds 
Blood diseases and Coagulopathies:  
Thrombocytopenic Purpura, Idiopathic Thrombocytopenic Purpura, Leukemia.: 
Hemophilia, overdosage with anticoagulants, deficiency of vitamin K. 
Endocrine Causes:  
Epistaxis  may occur during pregnancy, and pheochromocytoma which causes 
hypertensive crises due to circulating catecholamine. 
Hereditary Haemorrhagic Telangiectasia(HHT)  - Osler Weber Rendu Disease - A 
familial syndrome characterized by multiple telangiectasia of the skin, and of the oral, 
nasal and gastrointestinal mucous membranes. They are liable to ulcerate and bleed. 
Epistaxis and gastrointestinal haemorrhages are common features. Arteriovenous 
fistula, especially of the lungs and liver, are a variable component. Bleeding from the 
telangiectases may be recurrent, life-threatening and increase in severity with aging. 
Onset often in childhood. Both sexes affected equally. Inheritance is autosomal 
dominant.  
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The underlying disorder in HHT is abnormal vascular architecture at discrete sites. 
Although the precise mechanism remains poorly understood, bleeding tendency is 
largely attributed to localized vessel wall weakness. 
 
 

History and Assessment 
- Initial history taking and assessment is essential to determine the following: 
- Side of epistaxis  
- Epistaxis duration and estimated amount of blood loss 
- Previous history of epistaxis and type of treatment if any 
- Predisposing medical conditions (hypertension, liver disease, bleeding diathesis, 

etc) 
- Medication predisposing to/prolonging epistaxis (aspirin, warfarin, etc.) 
 
In patients with severe epistaxis: 
- secure airway 
- remove clots from oral cavity/oropharynx using suction 
- secure intravenous line 
- take samples for a full blood count, group and save /cross match blood. 
- monitor vital signs 

Treatment 
1) General Supportive Treatment  
 
- Reassurance and sedation of patient  if necessary 
- The patient should sit with the upper part of the body tilted forward and the mouth 

open so that he/she can spit out the blood and don’t have to swallow it. 
- Removal of  clots from oral cavity and oropharynx 
- Intravenous access  and intravenous fluids in patients with severe epistaxis 
- Cold compresses are applied to the nape of the neck and also to the dorsum of 

the nose. 
- Measures to lower high blood pressure in hypertensive patients 
- Stop anticoagulants where applicable 
 

    2) Local Treatment 
- Digital compression for several minutes. 
- Cautery of the bleeding point - When visible the bleeding site may be cauterized 

with silver nitrate,  electrocautery or bipolar diathermy. 
- Anterior Nasal Packing – this may be required where the above measures fail to 

control the nosebleed. 
- Posterior Nasal Packing - It’s used when the bleeding is intense and from the 

posterior part of nasal cavity. A Foley’s catheter or a Brighton balloon is used to 
occlude the choanae. Antibiotics are used if an anterior nasal pack is left in situ 
for more than 48 hours and in patients with a postnasal pack. 
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- Sphenopalatine artery ligation/ diathermy - This procedure is used for 

uncontrolled life-threating epistaxis if the methods described before have not 
been effective. A flap is raised immediately posterior to the attachment of the 
middle turbinate and a clip or bipolar diathermy is applied to the sphenopalatine 
artery. 

- Selective embolisation is rarely used in selected patients not responding to 
conservative measures provided ligation of feeding vessels has not been 
performed.  

- After control of epistaxis, the patient is advised to avoid vigorous exercise for 
several days. Avoidance of hot or spicy food and tobacco is also advisable as 
they may cause vasodilation. Avoiding nasal trauma, including digital self-trauma 
is an obvious necessity. 

 
 

 
Bleeding point before cautery in left Little's area 

 
 

 
From top left: Left Little’s area, Right Little’s area and chemical cautery of Right Little's 

area.
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Rhinitis 
 

Definition 
 
Rhinitis is an inflammation of the nasal mucous membrane. 
 

Types of Rhinitis 
 
 There are two types: allergic rhinitis and non-allergic rhinitis. 
 
 
Allergic Rhinitis 
 
This form of rhinitis is an example of a type I immune reaction.  The affected individual 
is allergic to one or more allergens. With an initial exposure immunoglobin E (IgE) is 
formed and coats the mast cells. With further exposure an antigen-antibody reaction 
occurs with degranulation of the mast cells and release of chemical mediators such as 
histamine. This results in vasodilatation, nasal congestion, increased mucous 
production and sneezing. The symptoms of allergic rhinitis may be limited to one 
season such as spring or summer (Seasonal allergic or intermittent rhinitis). Allergens 
include grass pollen, tree pollen and moulds. The symptoms may occur all the year 
round (Perennial or persistent rhinitis). This can result from exposure to allergens such 
as house dust mites, pollen, and pet hair.  
 
 
Non-Allergic Rhinitis 
 
This form of rhinitis is not due to an allergic reaction but is triggered by irritants such as 
cigarette smoke, fumes, and sudden change in temperature.  
 
Autonomic rhinitis, previously known as vasomotor rhinitis is thought to be due to a 
neurogenic disorder that interferes with the control of the nasal blood vessels. This 
disorder is more prevalent in elderly patients. It usually manifests as a clear nasal and 
post nasal discharge and nasal congestion. The skin prick test and the RAST are 
negative. 
 
Rhinitis medicamentosa is a rebound nasal congestion  caused by the prolonged use of 
topical decongestants such as ephedrine or xylometazoline. 
Occupational rhinitis is of two types, an allergic rhinitis or a rhinitis due to irritation.  
 

Diagnosis of Rhinitis 
 

- History 
- Examination 
- Skin Prick Tests 
- Radio Allergo-Sorbent  Assay Test (Total and specific serum IgE levels) 
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Treatment of Rhinitis 
 

- Allergen avoidance in allergic rhinitis  
http://www.allergyuk.org/the-management-of-allergy/allergen-avoidance 

- Topical steroid sprays. These are the mainstay of treatment of patients with 
allergic rhinitis. Patient compliance and the correct use of the spray is important if 
this is to be effective.  
http://www.patient.co.uk/health/steroid-nasal-sprays 

- Oral antihistamines. These could be sedating or non-sedating antihistamines. 
They are effective in patients with mild nasal allergy. They are more effective in 
controlling sneezing and watery rhinorrhoea and less effective in controlling nasal 
congestion.  

- Topical antihistamines/topic antihistamines and steroid preparations. Newer 
topical preparations with combined antihistamines and steroids have now 
become available. 

- Immunotherapy. This is reserved for resistant cases of allergic rhinitis that fail to 
respond to optimal medical treatment. The treatment is available through ENT or 
immunology departments depending on local practice. Small doses of the 
allergen are administered over a long time to induce ‘blocking’ antibodies. This is 
now available subcutaneously and sublingually. 

 
 
Rhinosinusitis 

  Definition 
 
Rhinosinusitis is an Inflammation of the mucous membranes of the nasal cavity and 
paranasal sinuses, fluids within these cavities and/or the underlying bone.   
 

Types of Rhinosinusitis 
 

• Common Cold/ Viral Rhinosinusitis 
 Symptoms < 10 days 

• Acute /Intermittent Rhinosinusitis 
 Increase in symptoms after 5 days or persistent symptoms>10 days <12 weeks 

• Persistent/Chronic Rhinosinusitis/Nasal Polyps 
In patients where symptoms persist for more than 12 weeks. Recurrent Acute 
Sinusitis is diagnosed when symptoms recur but the patient is free of symptoms 
between attacks. This is now considered a subtype of rhinosinusitis.   

 

Microbiology 
 
Acute rhinosinusitis starts as a viral infection. Secondary bacterial infection then occurs. 
There is a correlation between specimens taken from the middle meatus under 
endoscopic control and specimens from the maxillary sinus in sinusitis patients. 
The bacteria commonly encountered in acute rhinosinusitis include streptococcus 
pneumoniae, Haemophilus Influenza and Moraxella catarrhalis. The bacteria in chronic 
rhinosinusitis include anaerobes. 
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Pathophysiology 
 
Inflammation of the mucosa in the middle meatus leads to mucosal oedema and 
blockage of the osteomeatal complex. This interferes with the ventilation and drainage 
of the paranasal sinuses and leads to sinusitis. 
 

 
Post-nasal catarrh 

 
 

 
Pus in middle meatus in acute rhinosinusitis 

 

Diagnosis of Rhinosinusitis 
 
Rhinosinusitis is diagnosed in the presence of 2 or more symptoms of: 

1. Blockage/congestion 
2. Discharge (anterior/post nasal drip) 
3. Facial pain/pressure 
4. Reduction/loss of sense of smell 
(One of the 2 symptoms should include nasal obstruction or discharge) 
 
and either 

 
• Endoscopic signs (polyps, Mucopurulent discharge/oedema or 

 mucosal obstruction in middle meatus) 
 and /or 
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• CT changes  

 mucosal changes in osteomeatal complexes or sinuses 
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Treatment of Rhinosinusitis 
 

A. Medical Treatment 
 
Acute Rhinosinusitis 
 
Supportive measures such as analgesia, adequate hydration and possibly a systemic 
decongestant such as pseudoephedrine should be used initially. In patients were 
symptoms persist beyond 5 days or where symptoms get worse, a broad spectrum 
antibiotic such as amoxicillin or co-amoxiclav should be used for 10-14 days( a 
macrolide is used in the presence of allergy to penicillin). Nasal douching and a topical 
steroid sprays have also been demonstrated to improve the symptoms. 
 
 
Chronic Rhinosinusitis 
 
The initial treatment of chronic rhinosinusitis is medical treatment. Initially, this should 
include a 6 week course of a steroid spray and a nasal saline douche. If this fails or in 
the presence of moderate/severe symptoms,    a long course of a broad spectrum 
antibiotic such as Doxycycline 100mg once daily  for 4 weeks with a further course of  a 
nasal steroid spray(total of 12 weeks) and nasal saline douche should be used. Patients 
who fail this treatment regimen should be referred to an ENT Specialist with or without a 
CT scan of the sinuses depending on local guidelines. 
 
 

B. Surgical Treatment 
 
Surgery, namely functional endoscopic sinus surgery (FESS) is used in patients in 
which optimal medical treatment for 3 months has failed to improve patients’ symptoms. 
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Other photos 
 
 

                                                                                    
 
  Instruments Used in Treatment            Bleeding From left Little’s Area 
  Of Epistaxis    
     
 
 
 
 

                                               
 
 
                        Silver Nitrate Stick          Brighton Balloon                                         
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                      S 
 
 
 
 
 
 
 

Selective Embolisation of Branches of the Maxillary   
and Sphenopalatine   Arteries 
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Right Acute Rhinosinusitis                         Right Chronic Rhinosinusitis 
 
 

          
 
 

Left Inflammatory Nasal Polyp             CT scan in a patient with                      
                                                                  maxillary sinusitis 
 
 
 
 

          
 
                                   Skin Prick tests for Allergy 
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Deviated Nasal Septum 
 
Deviations of the nasal septum are common.  The aetiology of septal deviations include: 
 

- Developmental; due to unequal pressure on the developing nose of the fetus 
- Traumatic; nasal and facial fractures 
- Longstanding nasal polyps 

 

 
A left septal spur 

 

 
Right and left nostril: deviated nasal septum blocking the left nostril. 

 

Diagnosis 

Symptoms 
 

- Nasal obstruction may occur on the side of the deviation due to narrowing of the 
nasal valve and on the contra-lateral side due to compensatory hypertrophy of 
the inferior turbinate. 

- Epistaxis  
- Snoring 
- Nasal deformity 
- Secondary sinusitis 

 

Nasal Examination with an otoscope 
 
Septal deviations may be C or S shaped. There may be spurs in the cartilagenous or 
bony septum. Deviations in the region of the nasal valve (triangular area bounded by 
nasal septum, upper lateral cartilage and anterior end of the inferior turbinate) result in  
significant nasal obstruction. 
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Treatment 
 
Symptomatic patients can be treated by Septoplasty with or without reduction of the 
inferior turbinates. 
 
 
 



 71 
Septal Perforations 
 
The aetiology of nasal septal perforations includes: 
 

- Traumatic, following injuries to the nose, nasal intubation, prolonged nasogastric 
tube insertion 

- Irritants. These include Cocaine abuse.  Numerous inhalation irritants also have 
been implicated in causing septal perforations, including chromic or sulfuric acid 
fumes, glass dust, mercurials, and phosphorous.   

- Iatrogenic following septal surgery  
- Infective, following a septal abscess 
- Inflammatory, including Wegner’s disease, Syphylis, Tuberculosis and 

Sarcoidosis 
- Malignant sinonasal tumours.  

 

 
Septal perforation. View from left and right. 
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Diagnosis 
 
Nasal obstruction, nasal crusting and whistling noise during inspiration are amongst the 
presenting symptoms. Examination using a Thudicum speculum or a nasal endoscope 
confirms the presence of a perforation. Investigations include a full blood count, ESR, 
cytoplasmic antinuclear cytoplasmic antibody cANCA test for Wegner’s disease, 
Angiotensin Converting Enzyme (ACE) levels for sarcoidosis, VDRL for syphilis and 
biopsy of the edges of perforation for a histological diagnosis. 
 
 

Treatment of Septal Perforations 
 
Conservative measures include nasal douching and glucose 25% in glycerine drops to 
get rid of the nasal crusts. Septal buttons can be used. These are made of silastic and 
fashioned to fit the perforation. Surgical closure of the perforation can be performed 
using an external septorhinoplasty approach with the use of a temporalis fascia, fascia 
lata and or an auricular cartilage graft. 
 
 
 
 
 
 
 
 
 
 
Recommended internet resources: 
 
Nasendoscopy: http://www.youtube.com/watch?v=0kuHOoqgAu8 
 
Nose examination: http://www.youtube.com/watch?v=oYmJbJr_Bz4 
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PERTINENT ANATOMY OF 

THE ORAL CAVITY, THE PHARYNX AND THE LARYNX 
 
 

 
The Oral Cavity 
 
The oral cavity contains the upper and lower dentition, the tongue, the floor of the mouth 
and the hard palate.  The entrance into the oral cavity is termed the oral vestibule.  The 
parotid salivary glands drain into the oral vestibule through the Stenson duct.  This 
opens opposite the upper second molar teeth.  The submandibular salivary glands open 
through the sub mandibular duct on either side of the frenulum of the tongue in the floor 
of the mouth.  The sublingual salivary glands also drain directly into the floor of the 
mouth.  The oral cavity is lined by stratified squamous epithelium.  It also contains 
numerous minor salivary glands.  
 
The anterior two thirds of the tongue is within the oral cavity whilst its posterior part is  in 
the oropharynx.   
 
 
The Pharynx 
 
The pharynx is a fibro muscular tube which extends from the base of the skull to the 
lower border of the cricoid cartilage.  At this point it becomes the oesophagus.  Portions 
of the pharynx lie posterior to the nasal cavity (nasopharynx), oral cavity (oropharynx) 
and larynx (hypopharynx or laryngopharynx).   
 
The pharynx has 4 layers: 
 

• Mucous membrane – This is ciliated columnar epithelium in the upper part of 
the nasopharynx.  The rest of the pharynx is lined by stratified squamous 
epithelium.  An area of transitional epithelium is present between the junction of 
the nasopharynx and oropharynx.  There are aggregates of lymphoid tissue in 
the subepithelial layer of the pharynx.  These constitute the Waldeyer’s ring.  The 
Waldeyer’s ring comprises: 

 
- Palatine tonsils – these are almond shaped structures that lie between the 

anterior and posterior pillars of the fauces on each side of the oropharynx.  
The palatine tonsils have numerous openings on its surface.  The deep 
surface of the palatine tonsil has a capsule that separates it from the 
superior constrictor muscle of the pharynx.  During tonsillectomy this 
section is performed between the capsule of the tonsil and the superior 
constrictor muscle.   

 
- Nasopharyngeal tonsil – this lies in the superior and posterior parts of the 

nasopharynx.  When enlarged it forms the ‘adenoids’.  The 
nasopharyngeal tonsil lacks a capsule on its deep surface.  Complete 
inapliation of the adenoids during adenoidectomy is therefore not possible.  
Further re-growth of the nasopharyngeal tonsil may occur after surgery.  

 
The Waldeyer ring also includes the lingual tonsils found within the base of the tongue, 
the tubal tonsils (a collection of lymphoid tissue around the pharyngeal orifice of the 
eustachian tube) as well as lateral pharyngeal bands on the side wall of the pharynx.   
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• Pharyngeal Aponeurosis – the muscles of the pharynx are covered on the 
outside by an incomplete connective tissue coat in the lateral and posterior walls 
of the pharynx. 

 
• Muscular coat – this comprises 2 layers, the external layer is formed of the 3 

constrictor muscles.  These are circularly disposed muscles, superior, middle and 
inferior pharyngeal constrictors.  The inner muscular layer of the pharynx is 
comprised of 3 small longitudinally oriented muscles:  the stylopharyngeus, the 
palatopharyngeus and the salpingopharyngeus muscles.   

 
 
 
Anatomy of the Larynx 
 
The framework of the larynx is composed of 3 main structures, cartilages, muscles and 
ligaments.  The single cartilages include the thyroid cartilage, the cricoid cartilage and 
the epiglottis.   
 
The thyroid cartilage is a shield like structure.  Below the thyroid cartilage is a ring like 
cartilage known as the cricoid.  The epiglottis is a leaf like structure which attaches to 
the middle of the inside of the thyroid cartilage.  The entire larynx is surrounded by 
extrinsic laryngeal muscles which are suspended between the head, neck and clavicle.  
The laryngeal cavity is divided into a supraglottis, glottis and sub-glottis.  
 
The true vocal cords (glottis) are white and contain the vocal ligaments.  The true vocal 
cords meet anteriorly at approximately the level of the thyroid prominence (Adam’s 
apple). Posteriorly they are attached to the vocal process of the arytenoid cartilages 
which sit on the upper border of the cricoid cartilage.  Above the vocal cords are 2 other 
folds known as the false vocal folds.  The part of the larynx above the glottis is termed 
the supraglottis.  The part of the larynx below the level of the vocal cords is termed the 
subglottis.  
 
 
Nerve Supply of the Larynx 
 
The sensory nerve supply to the larynx above the level of the vocal cords is from the 
superior laryngeal nerve.  This is a branch of the vagus nerve.  The sensory supply at 
the level of the vocal cords and the subglottis is via the recurrent laryngeal nerve, 
another branch of the vagus nerve.  
 
 The movements of the vocal cords are controlled by intrinsic and extrinsic laryngeal 
muscles.  All the muscles of the larynx are supplied by the recurrent laryngeal nerve 
except the cricothyroid muscle.  The cricothyroid muscle is an extrinsic muscle (on the 
outer surface of the laryngeal cartilages).  It is supplied by the external branch of the 
superior laryngeal nerve.  All the intrinsic muscles of the larynx adduct the vocal cords 
(approximate them toward the mid line).  The only muscle that abducts the vocal cords 
is the posterior crycoarytenoid muscle.   
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Anatomy of the Neck 
 
The neck is divided in the anterior and posterior triangles by the sternomastoid muscle.  
The boundaries of the anterior triangle are the lower border of the mandible superiorly, 
the mid line anteriorly and the anterior border of the sternomastoid muscle posteriorly.  
The boundaries of the posterior triangle are the sternomastoid muscle anteriorly, the 
anterior edge of the trapezius muscle posteriorly and the clavicle inferiorly.  The 
following structures can be felt during palpation of the neck in the mid line from above 
downwards: the mentum, the hyoid bone (opposite C2), the thyroid notch (opposite C4) 
and thyroid cartilage, the cricothyroid membrane, the cricoid cartilage (opposite C6) and 
the trachea in the suprasternal notch. 
 

 
 
 
Cervical Lymph Nodes 
 
The location of the lymph node levels conforms to the following clinical descriptions 
which also correlate with surgical landmarks at the time of surgical neck exploration. 
  
Level I: Contains the submental and submandibular triangles bounded by the anterior 
and posterior bellies of the digastric muscle, the hyoid bone inferiorly and the body of 
the mandible superiorly. 
 
Level II: Contains the upper jugular lymph nodes and extends from the level of the skull 
base superiorly to the hyoid bone inferiorly. 
 
Level III: Contains the middle jugular lymph nodes from the hyoid bone superiorly to the 
level of the lower border of the cricoid cartilage inferiorly. 
 
Level IV: Contains the lower jugular lymph nodes from the level of the cricoid cartilage 
superiorly to the clavicle inferiorly. 
 
Level V: Contains the lymph nodes in the posterior triangle bounded by the anterior 
border of the trapezius muscle posteriorly, the posterior border of the 
sternocleidomastoid muscle anteriorly, and the clavicle inferiorly. For descriptive 
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purposes, Level V may be further subdivided into upper, middle, or lower levels 
corresponding to the superior and inferior planes that define Levels II, III, and IV. 
 
Level VI: Contains the lymph nodes of the anterior central compartment from the hyoid 
bone superiorly to the suprasternal notch inferiorly. On each side, the lateral boundary 
is formed by the medial border of the carotid sheath. 
 
Level VII: Contains the lymph nodes inferior to the suprasternal notch in the superior 
mediastinum. 
 
 
 
 
 
 
 

 
A Model of the Pharynx and Larynx 
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H= Hyoid bone 

THM= Thyrohyoid Membrane 
TC= Thyroid Cartilage 

TG=Thyroid Gland 
 

A Model of the Larynx 
 

H 

TG 

TC 

THM 
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CLINICAL EXAMINATION OF THE THROAT AND 

LARYNX 

 
                                        Flexible Nasolaryngoscopy 

 
 

 
                                      
 
 

             

 
 
 

                   The Oral Cavity                             Neck Palpation 
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Diseases of the Throat  

 
Tonsillitis 

 

Definition 
 

Tonsillitis is an inflammation of the palatine tonsils which may be acute or chronic. 
 
 

Acute Tonsillitis 
 

Like most upper respiratory tract infections, acute tonsillitis often starts as a viral 
infection. A secondary bacterial infection occurs. Group A β haemolytic  Streptococci 
(GABHS), Staphylococci and Haemophilus Infleunzae are the most common organisms 
either isolated or as a mixed growth. 

 
The condition can occur in all age groups but is more common in children. 
 

 
Acute follicular tonsillitis 

 

Symptoms 
 

General symptoms include fever, headaches and malaise. Local symptoms include a 
sore throat, halitosis, painful swallowing (odynophagia) and occasionally abdominal pain 
(due to mesenteric adenitis). 

 

Signs  
 

Examination often reveals pyrexia, tachycardia and a furry tongue. The palatine tonsils 
appear red and swollen. The crypts become filled with purulent material (follicular 
tonsillitis). There are tender level II (jugulodigastric)  cervical lymph nodes 

 

Management  
 

Throat swabs are not taken routinely. The treatment of acute tonsillitis is essentially 
supportive in the form of adequate analgesia and fluid intake. A delayed prescription for 
penicillin V may be useful in children whose symptoms do not improve with analgesia.  
Preparations containing ampicilin and amoxicillin should be avoided if infectious 
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mononucleosis has not been excluded. There are no universally agreed criteria for 
tonsillectomy. Some ENT departments use the Paradise criteria with patients qualifying 
for a tonsillectomy if they have had one of the the following: 

- 7 or more episodes of acute tonsillitis per year 
- 5 or more episodes of acute  tonsillitis over 2 consecutive years 
- 3 more episodes of acute tonsillitis over 3 consecutive years. 
 
  Attacks of tonsillitis that interfere with schooling, work or quality of life are 
considered an indication for tonsillectomy. 

 
 
 
Infectious Mononucleosis (Glandular Fever) 
 
This is a systemic viral infection caused by the Epistein Barr Virus (EBV). It is 
associated with a severe tonsillitis. The condition is common in teenagers and is spread 
through close contact. 
 

Symptoms and Signs 
 
 In addition to manifestations of acute tonsillitis there is severe generalized malaise, 
very large tonsils which are covered by a membrane and tender enlarged lymph nodes 
in the neck. The spleen and liver may be enlarged 
 

Diagnosis 
 
The diagnosis relies on the clinical picture and blood tests. These include: 
 

- Full blood count reveals a raised white cell count with lymphocytosis and large 
mononuclear cells 

- Heterophil antibody tests such as the Paul Bunnell or Monospot tests may be 
used in the diagnosis of glandular fever. Heterophil antibodies have the ability to 
agglutinate red blood cells of different animal species. The Paul-Bunnell test 
uses sheep erythrocytes; the Monospot test, horse red cells. In infectious 
mononucleosis, IgM heterophil antibodies are usually detectable for the first 3 
months of infection. Characteristically, they are able to agglutinate sheep 
erythrocytes (the monospot test may give false negative results) 

- Direct measurement of the EBV antibody levels. This is the most specific test but 
expensive and therefore not requested routinely. 
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Palatal petechiae in infectious mononucleosis 

 

Treatment 
 
This includes general supportive treatment and analgesia. A significant number of 
patients require hospital admission for supportive treatment. Patients should be 
observed for breathing problems and steroids may be administered in patients with 
potential airway obstruction due to large tonsils. Antibiotics containing ampicillin and 
amoxicillin should not be administered to avoid a systemic rash. 
 
 
Chronic Tonsillitis 

 
Individuals with chronic tonsillitis may present with chronic sore throat, halitosis, 
tonsillitis, and persistent tender cervical nodes. On examination the tonsils appear 
unequal, with congestion of the anterior pillars. 
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Peritonsillar Abscess (Quinsy) 

 
In this condition, there is spread of infection outside the boundaries of the palatine tonsil 
through the crypts.  There is a collection of pus between the capsule of the tonsil and 
the superior constrictor muscle (the bed of the tonsil).  The condition is more common in 
young adults 

 

 
Left quinsy 

 
 

Microbiology 
 

This is often caused by a mixed bacterial infection including anaerobes such as 
Bacteroides species and anaerobic streptococci. 
 

Diagnosis 
 
Symptoms and Signs are similar to acute tonsillitis but are more severe. The patient 
feels ill with severe odynophagia and inability to open the mouth completely (trismus). 
Examination reveals a swelling outside one tonsil and extending to the soft palate. The 
uvula is displaced towards the midline. 
 

Treatment 
 
Treatment includes admission to hospital, intravenous fluids and antibiotics. The patient 
may require aspiration or incision and drainage of the abscess. Tonsillectomy is 
required after recovery of the acute episode if there is a history of more than one attack 
of quinsy or of recurrent tonsillitis.  
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Right Cervical Lymphadenitis 
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Dysphonia 

 
Definition 
 
Dysphonia is a disorder of voice. 
 

Aetiology 
 

• Acute and Chronic Laryngitis. Reinke’s oedema is a form of chronic laryngitis in 
which oedema of the vocal cords occurs in heavy smokers. Laryngitis and 
dysphonia may occur in patients with gastroesophageal reflux 

• Laryngeal trauma including iatrogenic causes following surgery on the vocal 
cords 

• Vocal cord nodules. This occurs due to voice misuse. E.g. singer’s nodules 
• Vocal cord paralysis. This is due to affection of the recurrent laryngeal nerves. 

This may be idiopathic, following thyroid, oesophageal or cardiothoracic surgery. 
Neck, lung and mediastinal tumours may also result in vocal cord paralysis 

 

Types of Dysphonia 
 
Dysphonias may be divided into 3 categories according to function: hyperfunctional, 
hypofunctional, and dysfunctional. A lesion or neurological abnormality may accompany 
or be the source of all 3 types of dysphonia.  
 

Diagnosis 
 
The diagnostic approach to dysphonia includes: 
 

- History of URTI,  trauma, surgery, voice misuse 
- Indirect laryngoscopy, Fiberoptic laryngoscopy and Stroboscopy  
- Microlaryngoscopy and biopsy of laryngeal lesions 
- CT /MRI of  neck and chest in suspected neoplasia 

 

Treatment 
 

- Treatment of underlying pathology e.g. hypothyroidism and gastro-oesophageal 
reflux 

- Voice therapy with a Speech and Language Therapist 
- Phonosurgery. This is minimally invasive surgery on the vocal cords under 

microscopic or endoscopic control. It is used to treat conditions such as vocal 
cord nodules, polyps and Reinke’s oedema where conservative measures have 
not been successful. 

 



 85 

 
Stroboscopy: Glottis remains open on phonation because of the blocking of the 

vocal cord nodules 
 
 

 
Bilateral Vocal Cord Nodules 
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- Diagnostic Approach to Stridor 

 
Stridor is always a medical emergency and requires urgent examination and 
investigation. The primary aim is to establish a secure airway. 

 
History 

• Age of the patient 

• Inspiratory, expiratory or biphasic 

• Continuous or intermittent 

• Fever 

• Dysphagia 

• Hoarse voice 

• History of recent respiratory infections 

• History of asthma 

• Precipitating causes, e.g. foreign body 

 
Clinical examination 
Appearance 

• Cyanosis 

• Nasal flaring 

• Mouth breathing 

• Drooling 

• Use of accessory muscles 

• Sternal retraction 
Listening 

• Severity of stridor 

• Hoarseness of voice, barking cough 
General 

• Vital signs:  blood pressure, pulse rate, respiratory rate, temperature and oxygen 
saturation 

• Level of consciousness 

ENT examination: only in a controlled setting, usually in theatre with anaesthetic 
support and ready for intubation or tracheostomy. 
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Investigations 

Depending on the age and the severity most of the investigations are left for when the 
airway is secure, either by intubation or tracheostomy. Possible investigations are the 
following: 

• Full blood count 

• CRP 

• Blood cultures 

• Frontal and lateral soft tissue neck X-ray 

• Frontal and lateral chest X-ray 

• Flexible nasolaryngoscopy 
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Stridor 

 
Definition 
 
Stridor is defined as noisy difficult breathing.  It is a manifestation of airway obstruction 
The noise produced by an obstruction to the passage of air in and out of the upper 
respiratory tract. The site of obstruction may be in the larynx, trachea or bronchi. Stridor 
can be Inspiratory, expiratory or biphasic 

 

Aetiology of Stridor 
 
Congenital anomalies of the larynx, trachea, and bronchial tree. 

Congenital anomalies of the larynx (Congenital laryngeal stridor) include 
Laryngomalacia, Subglottic stenosis, Congenital Vocal Cord Paralysis and Laryngeal 
Webs.     

Laryngomalacia or floppy larynx is the most common form of congenital laryngeal 
stridor and accounts for about 75% of all causes of stridor in infants.. It is due to 
weakness of the laryngeal framework which partially collapses during inspiration. 
The inspiratory or variable stridor is worsened by crying and feeding and is relieved 
in the prone position. The condition is usually self-limiting and improves by the age 
of 2. 

Subglottic stenosis can be congenital or iatrogenic secondary to prolonged 
intubation and ventilation. The stridor can be inspiratory or biphasic and usually 
becomes apparent after a respiratory tract infection in the first year of life. 

A watchful wait strategy is applied to mild ones but surgical reconstruction may be 
needed for the more severe cases. 

Congenital vocal cord paralysis is usually seen in the first month of life. It appears 
with stridor and feeding problems and diagnosed with endoscopy and assessment of 
the vocal cord mobility. Other neurological disease may also be present and 
spontaneous resolution may be observed by the age of 3 years. In the most severe 
cases a tracheostomy may be needed. 

 
Laryngotracheal trauma 

This can be blunt or penetrating and apart from hoarseness and stridor, 
subcutaneous emphysema and haemoptysis may also be present. Tracheostomy is 
the best solution, when needed, as it protects the airway from secretions from above 
and leaves the larynx to heal without disruption. 

 
Foreign body inhalation. 

This tends to occur in toddlers. 
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Infectious/Inflammatory conditions of the upper respiratory tract. 

These include epiglottitis/supraglottitis, laryngitis and laryngotracheobronchitis 
(croup). 

Epiglottitis is inflammation of the epiglottis and also usually the nearby supraglottic 
structures (arytenoids and aryepiglottic folds). The resulting swelling can completely 
obstruct the airway and constitutes a medical emergency.  

Haemophilus influenza type B is the most common infective agent but its incidence 
has decreased with Hib vaccination. Other common infective causes are Strep. 
pneumoniae, Staph. aureus, Strep. pyogenes and Moraxella catarrhalis. 

This disorder used to affect children between 2 and 7 years with a peak incidence at 
3. The onset of the disease has shifted with the introduction of the Hib vaccine. It is 
now rare to encounter epiglottitis in children and it is mostly seen in adults who have 
not had the vaccine.   The disease presents with rapid onset of fever, difficulty in 
swallowing, drooling, hoarseness of voice and finally stridor. The child typically sits 
leaning forwards with the mouth open and saliva drooling. 

A swollen and bright cherry red epiglottis would be seen on direct or indirect 
laryngoscopy. However, if epiglottitis is suspected no further examination should be 
performed but in a controlled setting (usually the operating theatre) as the slightest 
agitation could lead to complete obstruction of the airway. This includes examination 
with a tongue depressor. 

On lateral soft tissue neck X-ray, the thumbprint sign can be seen, due to the 
swollen epiglottis. However, imaging is rarely useful and treatment should not be 
delayed for this test. This investigation should therefore not be requested as there is 
also a risk of airway obstruction during imaging. 

Endotracheal intubation and ITU monitoring is the preferred method of treatment as 
the infection is expected to subside in a couple of days with the help of intravenous 
antibiotics. 

 

Laryngotracheobronchitis or croup is the most common cause of acute stridor in 
children affecting about 15% of them at some point. It is inflammation of the above 
mentioned anatomical group usually due to a viral infection. Parainfluenza virus 
types 1 and 2 are the commonest cause and in about 75% of the cases. Other 
causes are influenza virus A or B, respiratory syncytial virus (RSV) and rhinovirus. 
Diphtheria due to Corynebacterium diphtheriae was a common primary bacterial 
cause in the past which has disappeared in the western world due to vaccination. 
Other bacterial causes are usually secondary following a primary viral infection. The 
offending organisms are the common culprits: Strep. pneumoniae, Staph. aureus, 
Haem. influenzae and Moraxella catarrhalis. 

Children between 6 months and 3 years are affected, with peak incidence at 2. The 
most characteristic sign is barking cough along with low grade fever, inspiratory 
stridor and hoarseness worse at night and aggravated by crying. 

The steeple sign can be seen on a frontal X-ray of the neck due to the subglottic 
stenosis but is absent in half of the cases. 

No endoscopy is needed but in the most persistent cases. The treatment is by 
nebulized epinephrine and intravenous steroids. Intubation, ventilation and 
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intravenous antibiotics are rarely needed and usually in the complicated by 
secondary bacterial infection cases. 

 

 
Vocal cord paralysis 

Thyroid surgery is the most common cause. It can be bilateral or unilateral. Other 
causes include laryngeal, bronchogenic or oesophageal malignancy or aortic arch 
aneurysm for left sided paralysis. The stridor is most evident on exertion and the 
diagnosis is made by flexible laryngoscopy. The severity depends on whether it is 
unilateral or bilateral and the position of the paralysed vocal cord in a median or 
paramedian place. The more closed is the glottis the better is the voice but more 
severe the stridor and the opposite for more opened positions. 

The treatment depends on the cause and severity and ranges from observation to 
intralaryngeal procedures or tracheostomy. 

 
Tumours of the larynx and trachea 

The mechanism of stridor is though obstruction and swelling from the tumour or 
vocal cord paralysis.  

In the emergency setting a tracheostomy under local anaesthetic with the patient 
awake may be the only safe option as intubation may be difficult. A debulking of the 
tumour with CO2 laser or microdebrider may take place in less severe cases. 

 

Diagnosis 
- History 

- Signs of upper airway obstruction; suprasternal, intercostal and subcostal 
retractions, decreased oxygen saturation on the pulse oxymeter. Examination of  the 
throat and laryngoscopy  are best avoided in children with acute stridor except under 
controlled conditions in theatre 

- Investigations. These include a Full blood count, Blood gases and a Chest X-ray. 
Further investigations are dictated by the underlying pathology. 

 

Treatment 
- Emergency treatment of acute stridor is best managed by a senior anaesthetist and 

Ear, Nose, Throat surgeon. The immediate priority is to safeguard the airway. This 
may require endotracheal intubation and in cases where this is not possible a 
tracheostomy 
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Head and Neck Cancer 

Introduction 
 

Head and neck cancer is the term given to a variety of malignant tumours that develop 
in the: 
 

• oral cavity   
• pharynx  
• paranasal sinuses  
• nasal cavity 
• larynx and  
• salivary glands (parotid, submandibular, sublingual glands).  

 
Head and neck cancers comprise 3.0% of all new cancers in the UK per year.  In the 
UK the major head and neck sites are the larynx, oral cavity, hypopharynx and 
oropharynx, which together account for 90% of head and neck squamous cell 
carcinoma. 
Head and neck cancer in the past was predominantly a disease of men and of urban 
areas. This trend has changed in recent years. 

 

Risk factors for Head and Neck Cancer 
 
Risk factors for head and neck cancer include: 
 

- Smoking and tobacco chewing 
- Alcohol consumption; this has a synergistic effect with smoking 
- Nutritional Deficiencies The role of specific nutritional deficiencies has not yet 

been clearly established. Hypovitaminosis and iron deficiency anaemia are 
thought to play a role 

- Poor oral hygiene 
- Occupational Factors - e.g., nickel workers, wood workers implicated in 

paranasal sinus cancer  
- Oncoviruses; e.g.,  The Epstein-Barr Virus which has been implicated   in 

nasopharyngeal carcinoma  
- Genetic Factors – A number of studies have looked into the role of p53 

expression in head and neck cancers.  Retinoblastoma has been  linked to q14 
band of chromosome 13, and Medullary carcinoma of thyroid to the RET proto-
oncogene.  

- Poor Oral Hygiene - Oral cavity, especially floor of mouth cancer, tongue, and 
alveolar ridge neoplasms.  

- Radiation - Ionizing radiation increases the risk of cancer 
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Pathology 

 
- Histology; Squamous cell carcinoma accounts for the vast majority of head and 

neck cancers. Other tumour types include adenoid cystic carcinoma, 
adenocarcinoma and undifferentiated carcinoma. Other tumours include 
lymphomas and thyroid tumours ( Papillary, Follicular and Anaplastic 
carcinomas) Tumours of neural crest origin arise from the anterior skull base 
(e.g. olfactory neuroblastoma) 

 
- Mode of Spread; Direct invasion of surrounding structures, Lymphatic spread to 

cervical lymph nodes and haematogenous spread to lungs, bone, liver etc 
 
 

Symptoms and Signs of Head and Neck Cancer 
 
The following manifestations are used as guidelines for a 2 week fast track 
referral to a head and neck clinic: 
 

• Hoarseness for >6 weeks 
• All red or red and white patches of oral mucosa 
• Dysphagia for 3 weeks 
• Ulceration of oral mucosa >3 weeks 
• Unresolving neck masses for >3 weeks 
• Unilateral nasal obstruction associated with purulent discharge 
• Unexplained tooth mobility not associated with periodontal disease 
• Cranial neuropathies 
• Orbital masses 

 
 

Diagnosis of Head and Neck Cancer 
 
Diagnosis of head and neck cancer is through presenting signs and symptoms, 
examination under anaesthesia (EUA) and biopsy to obtain a histological diagnosis.  
 
Radiological investigations include computerised tomography (CT) and magnetic 
resonance imaging (MRI). 
 
Patients presenting with a neck lump can be diagnosed using an ultrasound guided fine 
needle aspirate (FNA) and cytological examination. 
 
 

TNM Classification of Head and Neck Cancer 
 

Malignant head and neck tumours are staged according to the Tumour Nodes 
Metastasis (TNM) classification, based on criteria recommended by the 'Union 
International contre le Cancer' (UICC) or the 'American Joint Committee on Cancer' 
(AJCC). The clinical criteria used for assigning a tumour a particular T-classification are 
site-dependent; for example in the oropharynx tumour diameter is important, while in the 
larynx tumoral involvement of laryngeal subsites and impairment of vocal cord mobility 
are important criteria.  
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Treatment of Head and Neck Cancer 
 
The management of patients with head and neck cancer is carried out by the 
multidisciplinary team in the head and neck oncology clinic. This team includes head 
and neck surgeons (Otolaryngologists, Maxillofacial and Plastic surgeons), oncologists, 
radiologists, pathologist, dieticians, speech and language therapists and a McMillan 
nurse. 
 
The treatment of head and neck cancer has a Curative or Palliative intent depending on 
the stage of the disease and the individual circumstances and wishes of the patient. 
Treatment includes surgery, radiotherapy and chemotherapy. The current 5 year 
survival outlook for a patient diagnosed with a head and neck cancer is more than 60%. 
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Diagnostic Approach to Neck Lumps 

 
Neck lump 
-Common presentation, warranting prompt assessment as the main concern is 
malignancy, especially in an adult patient. 
-The differential diagnosis is extensive and varies with patient’s age.  
-Diagnostic work up includes a focused history, (with the differential diagnosis in mind), 
thorough head and neck examination to narrow down the diagnostic possibilities and 
therefore obviate the need for excessive testing. 
 

History 
-Personal data (age, sex, ethnic origin) 
 
-Focused history of presenting complaint: 
 
• onset, duration 
• site, size and progression (change in size) 
• how noticed 
 
 
•  Pain (throat, neck, ear ‘deep otalgia’) 
•  Dysphagia (=difficulties in swallowing; liquids/solids) 
•  Odynophagia (=painful swallowing) 
•  Dysphonia (=voice changes, e.g. hoarseness,) 
•  Dyspnoea (=breathing difficulties) 
•  Cough (dry/productive, haemoptysis=bringing up blood/brownish sputum) 
• Nasal discharge/blockage( esp. unilateral) 
• Associated symptoms: weight loss, night sweats, fever 
• Symptoms of hypo- or hyperthyroidism 
 
 
PMH: previous malignancies, autoimmune conditions, HIV, TBDrugs, previous radiation 
Social history: including tobacco and alcohol use, occupation (occupational exposure-
sunlight, wood dust, chemicals) 
Recent travel to endemic regions 
Contact with animals –cats (causing toxoplasmosis, cat scratch disease) 
 
Family history of cancer 
 
 
Examination 
 
-Examination of neck and neck mass:  
Establish: 
Site (see neck anatomy),  
Size,  
Consistency (hard-malignant masses usually hard, lymphoma-rubbery)  
Fixation (suggests malignancy),  
Appearance of the overlying skin (red, warm, tender masses-usually infective) 
Other features 
pulsatile, moving on swallowing, deglutition,  
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-Continue comprehensive clinical examination including 
• Examination of skin of face, scalp, pinna, external auditory canal, neck looking for any 

suspicious lesion 
• Examination of mucosa of the mucosa of the upper aerodigestive tract (completed by 

ENT specialists-flexible nasendoscopy) 
 
• To complete 
Assess for peripheral lymphadenopathy (axillae and neck apart from neck) 
Chest examination (?consolidation, effusion) 
Examination of breasts, abdomen (masses, hepatosplenomegaly) 
 
 

Investigations 
 
Blood tests: 
FBC, UE (including Calcium) 
ESR, CRP 
TFT 
Suspicion of inflammatory massess 
Monospot/ Antiviral capsid titres 
Toxoplasmosis 
Cat scratch 
 
CXR (lung lesions, sarcoidosis, TB) 
Urine dipstick 
 
Gold standard – USS +/- biopsy – FNAC or core biopsy 
 
 

Summary  
All suspicious neck masses unresolving over 3 weeks require further assessment 
by ENT. 
 
 
 
 

Neck Lumps 
 

Congenital 
 

Thyroglossal (duct) cyst  
 
During embryogenesis thyroid starts developing at the foramen caecum -junction 
between the anterior two thirds and posterior one third of the tongue, then descends to 
its final position in the neck leaving a thyroglossal dusct. 
Persistent elements of the thyroglossal duct can give rise to cyst, sinus or fistula. 
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Patient presents with a smooth, midline or paramedian cystic neck lump that typically 
moves on swallowing and tongue protrusion. The cyst may become infected. There are 
cases of carcinoma arising within the thyroglossal duct cyst. 
 
Investigations: neck USS, thyroid function tests 
 
Treatment: 
Conservative 
Surgical: Sistrunk’s procedure that aims to remove the cyst, duct and the body of the 
hyoid bone to prevent recurrence. 
 
 

Branchial (cleft) cyst 
 
is another congenital remnant from embryonic development ( caused by incomplete 
closure of branchial cleft). Patient typically presents with a cystic swelling at the anterior 
border of the sternocleidomastoid muscle, between its upper one- third and lower two-
thirds. 
 
Treatment 
Conservative 
Surgical: complete excision may be difficult 
 
 
 
Infective 
 
 
Lymphadenitis  
non specific 
specific (TB, atypical, cat scratch disease, toxoplasmosis) 
viral (EBV, CMV, MMR, HIV) 
 

Neck abscess 
 

Cat scratch disease 
is caused by infection with Bartonella henselae, a gram-negative rod, transmitted mainly 
from cats (especially kittens as the main vector to cats are fleas). 
 
Initially, a papular lesion develops at the site of a scratch/ bite / lick (if pre –existing skin 
injury), then several (1- 3) weeks following the exposure lymph nodes become enlarged. 
Lymphadenopathy remains regional; nodes can be moderately tender, with an 
inflammation of the overlying skin. The disease is usually self–limiting (typically over 2-4 
months), therefore the treatment is conservative, symptomatic (painkillers, antipyretics); 
exception: immunocompromised patients, who can develop a systemic disease. 
 
Investigations: 

• Indirect fluorescence assay (IFA) for Bartonella spp  
• Enzyme-linked immunoassay (ELISA) to detect serum antibody to B henselae. 

(antibody titer > 1:64 suggests recent Bartonella infection) 
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• Polymerase chain reaction (PCR) testing of lymph node biopsy material 

  

Toxoplasmosis 
caused by parasite Toxoplasma gondi. Majority of cases mild (unnoticed/ flu –like 
symptoms); lymphadenitis/lymphadenopathy (especially cervical) is the most common 
clinical presentation of this disease. Dangerous when acquired during pregnancy 
(miscarriage, still birth, congenital toxoplasmosis) and in immunocompromised patients. 
 

 
 

Inflammatory 
 

Kawasaki 

Sarcoid 

 
 

 
Neoplastic 
 

Benign 

Malignant (Primary, secondary) 

 
 
 
Others 
 

Thyroid masses 
 
Thyroid masses are more common females and are mostly benign (multinodular goiter). 
Investigations include an ultrasound and a Fine Needle Aspiration for Cytology (FNAC) 
of any solitary or suspicious nodules. 
 
 

Salivary gland masses 
 
They can be parotid or submandibular. 80% of the salivary tumours present in the 
parotid and 80% of them are benign. The benign tumours are usually slow growing and 
asymptomatic whereas the malignant ones may present with additional facial nerve 
palsy, pain, lymphadenopathy and skin fixation apart from rapid growth. 
 
Ultrasound scan, Fine needle aspiration cytology (FNAC), CT and/or MRI scan can be 
used for the diagnosis and planning of further treatment. Open excision biopsy or gland 
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excision may be needed before the definitive treatment which may consist of more 
extensive surgery, radiotherapy and/or chemotherapy depending on the stage and 
histologic diagnosis. 
 
 

Ranula 
 
Ranula is a type of mucocoele on the floor of the mouth as a result of trauma or 
obstruction to one of the salivary gland ducts and spillage of mucin into the surrounding 
tissues. There are 2 types: oral which are confined with the oral cavity and cervical or 
plunging which are bigger and visible on the neck. The sublingual salivary gland is the 
most usual source followed by the submandibular gland ducts and the minor salivary 
glands. 
Minor trauma is the most usual cause. Treatment consists of observation for the very 
small ones, marsupialization which is opening of the cyst into the floor of the mouth or 
removal of the sublingual gland. 
 
 

Lipoma 
 
Lipomas are the most common benign masses in the neck. They are soft, painless, 
poorly defined and usually present after the fourth decade of life. FNAC or MRI can 
confirm the diagnosis. Treatment is by surgical excision. 
 
 
 
 
 
Recommended internet resources: 
 
Nasendoscopy: http://www.youtube.com/watch?v=0kuHOoqgAu8 
 
Nose examination: http://www.youtube.com/watch?v=oYmJbJr_Bz4 
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