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NEUROLOGIC DISORDERS OF THE MAXILLOFACIAL REGION 

 

For many patients, orofacial pain is the stimulus to seek dental care, 

thus the treatment of patients in pain is, unfortunately, going to form a 

significant part of practice. In terms of orofacial pain, the basis of accurate 

diagnosis and appropriate treatment is the information that is obtained from 

the patient. Consequently, history-taking skills need to be utilised to their 

best effect. 

Assessment of orofacial pain requires eliciting as much information 

from the patient as possible.  

 

The basic information must include: 

• the nature of the pain: encourage the patient to describe the pain in 

their own words by the use of open questions rather than supplying them 

with a list of descriptors of pain from which to select; the latter can be useful 

if a patient is finding it particularly difficult to describe their pain. The use 

of a 0 to 10 scale can assist patients in expressing the severity of their pain 

with 0 being pain free and 10 representing the worst pain that the patient has 

ever experienced; 

• when the pain first began; 

• the duration of each episode of pain; 

• the frequency of the painful episodes: how often do episodes of pain 

occur; what is the longest and shortest time the patient has been symptom 

free; 

• the site(s) affected: ask the patient to point to the source of the pain 

and/or outline the area affected by it; does the pain radiate to other areas? Is 

it confined to the distribution of a particular nerve(s) or does it cross 

anatomical boundaries, for example the midline? 

• initiating factors: anything that the patient remembers occurring 

immediately before or at the same time as the start of their symptoms; 

• precipitating factors: anything which now seems to induce the 

patient’s symptoms; 

• exacerbating factors: anything which makes the patient’s symptoms 

worse; 

• ameliorating factors: anything which relieves, either partially or 

totally, the patient’s symptoms; 

• associated signs and symptoms; 

• previous investigations; 

• previous treatment; 

• relevant medical/dental/social/family history. 

https://www.google.by/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwiyvOT5xN3oAhVB66QKHbkcD20QFjABegQIBhAB&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F336714762_Neurologic_Disorders_of_the_Maxillofacial_Region&usg=AOvVaw2cNnoZmxi4uhH_lwgObd_g
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Much of this information will emerge naturally, in most cases, by 

simply asking the patient to tell you about their pain. At the end of the 

consultation, the patient should feel that they have been able to impart 

information that they believed to be relevant and the dentist should have 

guided them through this process to yield up the information required to 

reach a differential diagnosis. Additional components of the examination 

procedure may be required depending on the differential diagnosis, for 

example assessment of cranial nerve function in patients presenting with 

symptoms of trigeminal neuralgia. The differential diagnosis will be based 

on a combination of the outcome of the examination and history. The special 

investigations that are carried out (these may not always be necessary) will 

be aimed at clarifying the differential diagnosis and should be carefully 

tailored to fulfill this purpose, not used as a general screening procedure. 

You must know the signs of symptoms of these conditions and apply this 

knowledge when reaching a differential diagnosis in the case of a patient 

with orofacial pain. 

 

The neuralgias. Trigeminal neuralgia 

Two types of trigeminal neuralgia have been defined: classical (CTN) 

and symptomatic (STN). By definition, the latter type is characterized by the 

presence of a structural abnormality. 

The majority of cases of trigeminal neuralgia are of classic type 

(CTN). Compression of the trigeminal nerve in the region of the dorsal root 

entry zone (DREZ) by a blood vessel has emerged as the leading cause of 

CTN. In STN, this compression is the result of a structural lesion such as a 

tumor or vascular malformation.  

 

Clinical presentation. More common in females than males. 

Predominantly affects individuals over the age of 50 years. This is 

significant, as its presence in younger individuals is suggestive of STN. A 

sharp, stabbing, episodic, electric shock-like pain. Often the pain is so 

intense that the patient has to stop what they are doing. 

Usually of seconds duration but may last for up to 2 minutes. 

Occasionally a dull pain persists in the background after the sharp pain has 

resolved. In severe cases, the episodes of pain may be so close together that 

they seem continuous, but this is unusual. Spontaneous remission of 

symptoms can occur, but both this and their recurrence are unpredictable. 

The pain has localized to one or more divisions of the trigeminal nerve, 

most commonly the second and third division. The patient outlines the 

distribution of the appropriate division when asked to indicate the area 
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affected by the pain. The pain does not usually cross the midline. Bilateral 

TN is unusual and suggestive of STN. 

The pain may be induced when a particular area of the skin or mucosa 

is stimulated, the so-called ‘trigger zone’ but this is not invariably the case. 

Activities of daily living, for example washing the face, shaving, putting on 

make-up, eating, speaking and exposure to cold may all induce pain. 

The absence of associated signs and symptoms of sensory or motor 

deficit is important. Neurological assessment can play a significant role in 

differentiating between CTN and STN. Trigeminal sensory deficits may be 

a feature of the latter. The patient’s medical history may already have 

revealed the existence of a structural abnormality 

 

Special investigations. Magnetic resonance imaging (MRI) is now 

considered mandatory. In some cases, it demonstrates the intimate, 

potentially causative, relationship between the trigeminal root and an 

adjacent blood vessel. MRI is of particular value in excluding posterior 

cranial fossa lesions and, to some extent, multiple sclerosis. 

 

Medical management. The therapy of choice is carbamazepine. 

Reduction or complete resolution of symptoms following its use is 

considered to be virtually diagnostic of trigeminal neuralgia. However, it 

should be prescribed cautiously, starting at a dose of 100 mg twice or three 

times daily and increasing slowly until the patient’s symptoms are 

controlled. This is usually achieved at between 200 and 400 mg three times 

daily. Gradual increase in dosage is important as elderly patients are 

particularly susceptible to carbamazepine’s many side-effects.  

Some of these, for example nausea, ataxia and dizziness, make taking 

carbamazepine completely unacceptable to the patient or significantly limit 

its dose. Others, including leucopenia, thrombocytopenia and skin reactions, 

necessitate its withdrawal; patients should be informed of the signs and 

symptoms of these conditions when the drug is prescribed. Full blood count, 

liver and renal function tests should ideally be carried out prior to its 

prescription and at regular intervals during at least the first months of 

treatment. If withdrawal of carbamazepine proves to be necessary, 

oxcarbazepine provides an alternative. Should the dose of carbamazepine be 

limited, the antiepileptic lamotrigine may be added or used an alternative. 

 

Surgical management. Although the evidence base for surgical 

interven-tions is weak, microvascular decompression (MVD) appears to 

have the best outcome and is emerging as the preferred option in those 

patients who are fit for open surgery. In this procedure, the offending blood 
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vessel is lifted away from the trigeminal root and permanently repositioned. 

In comparison to peripheral destructive procedures such as neurectomy or 

central destructive procedures such as percutaneous radiofrequency 

thermocoagulation, MVD has a low rate of complications. It is, however, 

important that MVD is performed sooner rather than later as suc-cess 

declines with duration of trigeminal neuralgia symptoms. This is leading to 

a change in approach with clinicians raising the awareness of patients to the 

possibility of surgical intervention much earlierin the medical treatment 

phase rather than as a last resort. Gamma knife stereotactic surgery provides 

an alternative to MVD in those patients for whom surgery is contraindicated. 

Other central procedures include retrogasserian glycerol injection, 

compression or radiofrequency thermocoagulation. The above procedures 

have largely replaced peripheral treatment options although local anaesthetic 

injected into the trigger zone will provide temporary relief of symptoms 

(bupivacaine has a longer duration of action) and is useful in confirming the 

diagnosis. 

 

Glossopharyngeal neuralgia 

Glossopharyngeal neuralgia is an extremely uncommon condition. 

 

Clinical presentation. There is sharp, stabbing, episodic, elec-tric 

shock-like pain. Pain may be so severe that the patient tries to keep their 

tongue still and avoids swallowing. Usually of seconds duration. Spontane-

ous remission of symptoms can occur but both this and their recurrence are 

unpredictable.Site. The pain is localised to the posterolateral tongue and 

fauces but felt within the ear on the affected side. The pain is induced by 

stimuli such as eating, drinking, swallowing, speaking and coughing. 

The absence of associated signs and symptoms of sensory or motor 

deficit is important. Neurological assessment is mandatory to ensure that the 

symptoms of glos-sopharyngeal neuralgia are not the result of a lesion 

(neoplastic or non-neoplastic) within the posterior cranial fossa or jugular 

foramen. The patient’s med-ical history may already have revealed the 

existence of such a lesion. 

 

Special investigations do not contribute directly to the diagnosis of 

glossopharyngeal neuralgia but are important in excluding posterior cranial 

fossa or jugular foramen lesions. MRI or computed tomography (CT) are 

both appropriate. 
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Medical management. The therapy of choice is carbamazepine. The 

same considerations apply with respect to dose and side-effects as for 

trigeminal neuralgia. 

 

Surgical management. The principles of surgical management are the 

same as those for trigeminal neuralgia: that is, chemical, thermal or physical 

damage to the appropriate nerve. However, it is usually not possible to use 

local injections or cryotherapy. Surgical section of the glossopharyngeal 

nerve can be effective as can other central surgical techniques but these are 

not without significant side-effects. 

 

Preherpetic neuralgia 

Development of the classic vesicles of herpes zoster is, in some cases, 

preceded by facial pain. This leads to the diagnosis being made 

retrospectively in many cases. 

 

Clinical presentation. An aching or burning pain, which can mimic 

chronic pulpitis. Continuous duration. The pain is limited to the distribution 

of the division(s) of the trigeminal nerve in which the lesions of herpes zoster 

subsequently develop. Itmay be localised by the patient to a particular tooth 

or teeth. The development of clinical signs of herpes zoster within a few days 

of the onset of the pain confirms the diagnosis. 

Vitality testing, bitewing and periapical radiographs should be carried 

out when the pain is localised to the teeth to exclude dental pathology. 

 

Medical management. Appropriate treatment of herpes zoster. 

 

Postherpetic neuralgia 

Postherpetic neuralgia occurs in about 10% of patients who have had 

herpes zoster infection and it persists in approximately 5%. 

 

Clinical presentation. More common in females than males. Usually 

over 50 years. An intense, unpleasant, burning pain. May be present 

continually. By definition, symptoms must have been present for at least 3 

months. 

The pain is localised to the area of the distribution of the division(s) 

of the trigeminal nerve involved in the preceding episode of herpes zoster. 

Accompanying signs and symptoms. History and possibly scars of 

herpes zoster. The severity of the pain may lead to anxiety and depression. 
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Investigations may have been carried out previously to confirm the 

diagnosis of herpes zoster but infection is often diagnosed on clinical 

grounds alone. 

 

Medical management. There is evidence that prevention or 

amelioration of postherpetic neuralgia can be achieved by the use of antiviral 

drugs such as famciclovir to treat the preceding herpes zoster infection. If 

postherpetic neuralgia develops, its medical management is difficult. 

Conventional non-steroidal anti-inflammatory agents are largely ineffective, 

as is carbamazepine. There is evidence to sup-port the use of tricyclic 

antidepressants and gaba-pentin – these along with pregabalin and topical 

lidocaine have been advised as first-line treatment. Strong opiods and 

capsaicin may also be of benefit. 

 

Surgical management. Local anaesthetic blockade of the stellate 

ganglion using bupivacaine may produce short-term relief in some patients. 

 

Atypical odontalgia 

Atypical odontalgia can be thought of as the dental equivalent of 

persistent idiopathic facial pain. The characteristics of the pain and those 

patients who experience it are broadly similar; all that differs is the site of 

the pain. The patient localises the pain to a tooth or group of teeth that are 

clinically and radiographically normal. In some cases, the patient may have 

already have undergone dental treatment in an attempt to alleviate their 

symptoms,  including the extraction of one or more teeth, with no or only 

temporary relief of symptoms, which now affect the extraction site and/or 

adjacent teeth. It is clearly important to resist extracting healthy teeth in such 

patients. 

 

Burning mouth syndrome 

Burning mouth syndrome (BMS; glossodynia, glossopyrosis, oral 

dysaesthesia) is characterised by a burning sensation affecting the oral 

mucosa present in an individual in whom other local and systemic causes of 

such a sensation have been excluded as far as is possible (e.g. dry mouth, 

incorrectly designed dentures, diabetes, anae-mia). The aetiology and 

pathogenesis of burn-ing mouth syndrome remain uncertain although there 

is growing evidence that it is neuropathic in nature; changes in the oral 

environment, abnor-malities of the peripheral and/or central nervous systems 

and psychosocial issues have all been implicated and are supported by 

varying degrees of evidence. 
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Clinical presentation. More common in females than males. Usually 

over 50 years. A burning sensation. The patient may describe the mucosa as 

feeling as if it has been scalded or sprinkled with pepper. Present on a daily 

basis often for a considerable period of time (months or years). Symptoms 

tend to increase in severity as the day goes on but do not disturb sleep. 

The burning sensation most commonly affects the tongue, lips and 

hard palate either singly or in combination. In terms of single sites, the 

tongue is most commonly affected. Type 3 BMS often affects unusual sites 

such as the throat or floor of mouth. 

 

Initiating/ameliorating factors. There are no clear initiating, 

ameliorating or exacerbating factors. However, patients may report that the 

burning sensation is not present when they are eating or occupied and is 

noticed more when they are at rest. Analgesics are usually ineffective. 

Associated symptoms. Alterations in taste sensation (dysgeusia), 

subjective oral dryness. Many patients give a history of consulting several 

general dental and medical practitioners, specialist physicians and surgeons. 

 

Clinical examination. Significant findings in the patient’s medical and 

social history might be similar to those discussed above under atypical facial 

pain.A careful clinical examination is important to detect any local causes 

for the patient’s symptoms, for example signs of conditions such as erythema 

migrans, glossitis, lichen planus and candidiasis; evidence of parafunctional 

habits such as bruxism, tooth clenching or tongue thrusting; assessment of 

the design of the patient’s dentures, particularly with respect to adequacy of 

freeway space and positioning of the teeth with respect to the tongue space; 

and dry mouth. 

 

Special investigations. Investigations are targeted at detecting any 

causes of burning sensations affecting the oral mucosa. A full blood count 

and haematinics to diagnose anaemia and/or deficiency of iron, folate or 

vitamin B12 should be carried out. The presence of candidal infection should 

be excluded by the use, at the very least, of swabs and smears but ideally by 

a more quantitative method such as oral rinse or saliva sample. The presence 

and degree of oral dryness should be assessed by sialometry. Blood glucose 

and glycosylated haemoglobin should be measured for possible diabetes. 

While patients may attribute their symptoms to allergic reactions, most 

commonly to dental materials, in the absence of a clear history or clinical 

signs current evidence does not justify the routine use of allergy testing, such 

as patch tests, in this group of patients. 
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Medical management. Any possible local and systemic causes of 

burning sensations affecting the mouth detected on examination or following 

special investigations should be treated. Where no such causes have detected 

or where their successful treatment does not bring about resolution of 

symptoms, the diagnosis of burning mouth syndrome is confirmed. In a 

proportion of patients with BMS, resolution or reduction in symptoms occurs 

following confirmation and discussion of their diagnosis, including 

reassurance with respect to the non-neoplastic nature of the cause of their 

symptoms, exploration of their possible relationship to stress and anxiety and 

exclusion of local and systemic causes. In other cases, symptoms persist but 

patients are able to come to terms with them once they are convinced of the 

absence of a serious underlying cause. Unfortunately, many of the treatments 

currently in use for BMS have not been subjected to randomised controlled 

trials in this context. The therapeutic approach follows that employed for 

neuropathic pain, thus antidepressants drawn from the tricyclic group (e.g. 

amitriptyline or nortriptyline) are widely used to good effect as are 

gabapentin and pregabalin. However, stronger evidence exists for the use of 

serotonin reuptake inhibitors (e.g. paroxetine). Cognitive behavioural 

therapy does provide an evidence-based alternative to systemic drug 

treatment. 

 

Facial nerve diseases 
The facial nerve is the nerve of the second branchial arch. It is a mixed 

nerve. Its course can be broadly classified into intracranial, intratemporal 

and extratemporal. 

 

The facial nucleus is represented in the precentral gyrus of the cerebral 

cortex. The facial nerve fibers run downwards from the precentral gyrus 

through the genu of the internal capsule and then through the pons, where 

majority of the fibers cross over to reach the opposite facial nerve nucleus. 

Some fibers continue on the same side to terminate in the ipsilateral nucleus. 

The facial nerve nucleus is located in the pons; ventrolateral to the abducens 

nucleus. The fibers of the facial nerve emerging from the facial nucleus curve 

around the abducens nucleus and later pass ventrolaterally and downwards 

to lie between the facial nucleus and the spinal nucleus of the trigeminal 

nerve. They emerge from the lower border of the pons between the olive and 

the restiform body as a motor root and a sensory root (nerve of Wrisberg) 

and it is from here that the infranuclear pathway starts. 

Within the confined space of the fallopian canal, special attention to 

the blood supply of the nerve is necessary. A detailed account is given by 

Blunt (1954). The stylomastoid artery, a branch of the occipital artery, enters 
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the stylomastoid foramen and runs upwards anterior and slightly medial to 

the nerve, sending short branches at intervals around and intoit. At the 

geniculate ganglion, the petrosal branch of the middle meningeal artery 

enters the canal and runs distally to anastomose with the stylomastoid artery. 

Within the internal auditory meatus, the nerve is supplied by the internal 

auditory artery and in the posterior cranial fossa by the anterior inferior 

cerebellar artery. The veins form a plexus around the nerve, from which 

efferent vessels run obliquely, first between the sheath and the nerve and 

then through the sheath to lie on its outer surface. Apart from small veins 

accompanying the chorda tympani, the venous drainage leaves the canal 

mainly at the stylomastoid foramen and at the second genu. The anterior 

inferior cerebellar artery, petrosal branch of middle meningeal artery and 

stylomastoid branch of posterior auricular artery anastomose proximal to the 

geniculate ganglion. Facial nerve is vulnerable to ischemia in the 

labyrinthine segment. Sympathetic nervous control of vasomotor tonus is 

presumed to be effective through the cervical sympathetic fibers distributed 

around the branches of the external carotid artery. 

 

Basic knowledge of the testing of the facial nerve needs to be a part of 

the armamentarium of a neurotologist in this day and age. One needs to know 

not only how to evaluate facial palsy but also to treat it at the right time. It is 

recognized that 90% of facial nerve disorders originate in the temporal bone. 

Facial nerve testing includes not only topognostic tests and prognostic tests 

but also intraoperative facial nerve monitoring. Intra-operative monitoring is 

almost imperative nowadays and facial nerve monitors are common-place in 

the operating theaters.  

There are various tests, subjective or objective and tests that may or 

may not use electrical stimulation of the nerve. Facial nerve or the VII cranial 

nerve is a mixed nerve and even though the motor component of the nerve is 

relatively more important and more commonly used for testing, the sensory 

component can also be used less reliably for its testing.  

The intratemporal location of most facial nerve injuries precludes 

direct assessment of the damaged segment, so facial nerve testing depends 

upon:  

• Determining the degree of axonal degeneration (electrodiagnosis). 

• The function of accessory branches (topognosis).  
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Facial nerve testing.  

Topognostic Tests:  

 lacrimation test (Schirmer's test);  

 stapedial reflex;  salivary flow test;  

 test for the sensation of taste on anterior two-thirds of the 

tongue.  

 

Prognostic Tests:  

 electromyography (EMG);  

 nerve excitibility test (NET);  

 nerve conduction time;   

 maximal stimulation test (MST);  

 electroneuronography (ENoG).  

 

Intraoperative Monitoring:  

 electrically evoked potential;  

 mechanically evoked potential;  

 imaging;  

 computed tomography;  

 magnetic resonance imaging.  

 

Topognostic tests should form a part of the clinical assessment of the 

patient. However, electrodiagnosis of the nerve palsy is more reliable. 

Imaging and intraoperative monitoring are relevant in specific settings and 

should be used if required. 

 

Clinical Application of Electrodiagnostic Tests in Facial Nerve Palsy. 

Facial nerve testing provides data, which when combined with the history 

and physical examination of the patient facilitates adequate counseling and 

appropriate surgical intervention. In patients with poor recovery following 

Bell's palsy it will help in deciding the exact time for intervention. If ENG 

shows 90% or greater reduction amplitude within 21 days of onset, surgery 

is indicated. ENoG can be used to document the degree of subclinical facial 

nerve involvement and prognosis prior to CP angle and skull base tumor 

surgery. It also plays a role in the diagnosis of occult tumor involving the 

facial nerve. In managing patients with malignant otitis externa the 

progression or regression of an underlying neuritis can be monitored by 

serial EnoG. In temporal bone fracture, these tests help in taking decisions 

about the time of surgery. 
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Bell’s Palsy 

Facial nerve is unique among motor nerves. It has a long course 

through a narrow bony canal called the fallopian canal. It is due to this that 

it is more prone to paralysis than any other nerve in the body. The most 

frequent type of facial palsy is Bell's palsy. Bell's palsy is described as an 

acute idiopathic lower motor neuron palsy of the facial nerve that is usually 

unilateral, selflimiting, non-progressive, non-life threatening and 

spontaneously remitting after 4-6 months and always by 1 year. The 

diagnosis of Bell's palsy is that of exclusion and theoretically it is considered 

to be accurate only when there is no evidence of any other cause for facial 

palsy. Nevertheless, there is evidence that a typical idiopathic palsy is 

mediated by a viral inflammatory immune reaction. Today various modes of 

treatment have been documented for the management of this condition 

including medical line of therapy, surgery and physiotherapy as the 

understanding of this disease has improved. Thus, it is important for every 

physician to diagnose this condition and to refer such disease to the otologic 

surgeon at the earliest, remembering the dictum of the celebrated neurologist 

Gower – «A complete unilateral palsy of the face without other symptoms 

must mean disease of the nerve, as it passes through the temporal bone». 

 

There are three theories regarding the etiology of Bell's palsy:  

1. The vascular ischemia theory;  

2. The viral theory; 

3. The hereditary theory.  

 

Features of each theory support surgical decompression of the facial 

nerve in selected individuals.  

Vascular Ischemia Theory. In the theory of vascular ischemia, the 

central feature of the pathophysiology is a decrease in the circulation to the 

facial nerve. Some investigators believe that a primary interruption of one of 

the major nutrient vessels to the facial nerve is responsible (primary 

ischemia), but most theorize that the ischemia is secondary to compression 

of the nerve within the rigid fallopian canal (secondary ischemia). The 

presence of a thickened fibrous sheath in certain cases causes Tertiary 

ischemia and this theory is recently proposed and elaborated further.  

Primary Ischemia. Vasospasm of the blood vessels leads to decrease 

in the blood supply to the facial nerve. Though epineurium has a rich 

vascular supply, the nerve is relatively avascular due to which primary 

ischemia will cause a palsy of the nerve. However, the opponents of this 

theory cite that the nerve has an adequate blood supply with numerous 

anastomosis between the stylomastoid and the petrosal blood vessels. 
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Drachmann (1969) has stated that primary ischemic neuropathy is rare 

occurring only in certain conditions like the Liereche's syndrome and 

possibly Diabetes mellitus. Proponents of this theory have demonstrated lack 

of significant anastomosis between the stylomastoid and the petrosal vessels; 

decreased vascularity of the horizontal segment of the facial nerve; acute 

onset facial paralysis following the embolization of the middle meningeal 

artery.  

Secondary Ischemia. Hilger proposed that the process of primary 

ischemia leads to secondary ischemia. Hilger described the mechanism of 

secondary ischemia as follows. The essential features are arteriolar 

constriction, followed by capillary dilatation with an increase in permeability 

and resultant transudation. The capillary dilatation may follow ischemic 

damage or may result reflexly from a fall in venous pressure. The pressure 

of fluid transudate is rapidly transmitted to the walls of the lymph capillaries 

and they may be closed by compression. Additional fluid then accumulates 

and compression of capillaries and venules within the fallopian canal creates 

further zonal ischemia so that a vicious cycle arises. In severe cases, this may 

lead to necrosis of the nerve, the continuity of which is accordingly 

interrupted. This theory of secondary vascular ischemia was the most widely 

accepted theory for many years. Fundamental investigation of nerve injury 

has demonstrated that the damaging effect of pressure on nerves is related to 

blood vessel occlusion rather than to nerve compression alone.  

Investigators have induced facial paralysis in animals by cold and by 

constriction of the nerve with a suture and demonstrated histological changes 

similar to those seen in Bell's palsy. Sunderland (1945) has pointed out the 

delicate balance of pressures within the fallopian canal that are necessary for 

continued nutrition of the nerve. Slight swelling that leads to obstruction of 

venous outflow would then initiate the vicious cycle that results in 

interference to the arterial blood supply of the nerve. The cause for the initial 

swelling within the fallopian canal is not explained. However, it has been 

theorized that autonomic dysfunction predisposes to vasospasm, but there is 

no proof for this theory. Mc Govern et al. (1966), on the basis of 

experimental studies, proposed that the triggering mechanism in Bell's palsy 

is an immunological process of mast cell degranulation, activated by 

complement or specific allergens. The pathophysiology of edema within the 

confines of the fallopian canal is the same. The initial vasospasm, increased 

capillary permeability and edema are due to the histamine release mechanism 

in immediate hypersensitivity reactions. According to Fisch (1981), the 

fundus of the internal auditory meatus is the narrowest portion of the 

fallopian canal measuring approximately 0.61 mm in diameter while 

according to Proctor (1991), this narrow segment measures 0.68 mm. This 
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explained why in the presence of edema, the facial nerve fibers (and their 

vessels) would most often be strangulated at the meatal foramen. The 

massive bulbous swelling of the meatal segment of the facial nerve occurring 

in severe cases of Bell's palsy is a typical demonstration of the engagement 

of the axonal flow, which according to Weiss (1969) is always proximal to 

the point of pathological constriction of mature nerve fibers.  

Tertiary Ischemia. In certain longstanding cases of Bell's palsy, the 

process of secondary ischemia leads to what is called as tertiary ischemia 

(Grewal et al. 2002). This is because of the presence of a thickened 

unyielding facial nerve sheath, which has strangulating effect on the nerve 

and is responsible for residual facial paresis in cases of Bell's palsy (Grewal 

et al. 2002). 

 

The nerve sheath has three distinct layers:  

1. A tough shiny periosteal layer;  

2. A layer of loose connective tissue containing blood vessels;  

3. A firm layer of fibrous tissue that sends strands that connect the 

perineural connective tissue. 

 

The nerve itself has perineurium, epineurium and endoneurium. The 

epineurium has a rich vascular supply that communicates freely with the 

larger vessels, however, the nerve itself is relatively avascular. With this 

basis of nerve sheath anatomy, the concept of tertiary ischemia can be 

explained. In secondary ischemia, the vascular events that take place in the 

nerve sheath cause vasospasm of the arterioles in the layer of loose 

connective tissue. This is a temporary reversible event. In most of the cases, 

this temporary vasospasm resolves with complete return of function within 

4-6 months. However, in certain cases, it may persist leading to the 

permanent event of endarteritis of the blood vessels of the nerve sheath. This 

phenomenon can be demonstrated histologically and is dealt with later in this 

chapter. Due to this, the nerve sheath becomes thickened, fibrous and cord-

like. There may be formation of fibrous band in the nerve sheath near the 

stylomastoid foramen or second genu. There can be even more than one 

fibrous band in the course of facial nerve in the mastoid segment. A thicker 

nerve sheath and fibrous band or bands further enhances the compressive 

effects on the nerve and it persists even after the resolution of inciting factors. 

This leads to a permanent residual facial palsy and to prevent this early 

surgical intervention is required. There may be even associated subacute 

mastoiditis in a few cases. 
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Viral Theory. This theory proposes that Bell's palsy may be a part of 

polyneuropathy of viral origin. Adour et al. (1978) have found involvement 

of multiple cranial nerves in cases of Bell's palsy. Also, they have found a 

stationary titer to Herpes simplex virus or a rising titer to Herpes zoster and 

also an abnormality in spinal fluid in some patients. Thus, they have 

concluded that Bell's palsy is an acute benign cranial polyneuritis caused by 

reactivation of Herpes simplex virus. Djupesland et al. (1977) also proposed 

that Bell's palsy may be caused due to cranial polyneuropathy that may be 

viral in origin. This view is supported by May and Hardin (1977) and Tomita 

(1977) who have also concluded that Herpes simplex or Herpes zoster is a 

cause of infection. Murakami et al. (1996) also reported the involvement of 

the herpes simplex virus type 1 (HSV-1) in Bell's palsy as a causative agent. 

 

Hereditary Theory. A familial anatomic variation in the facial canal 

may account for tendency towards a greater incidence of development of 

facial palsy later in life. The bony constriction of the fallopian canal leads to 

acute recurrent attacks of facial palsy. This is commonly seen in osteoporosis 

group of diseases in which the fallopian canal is of an abnormally small 

diameter. It also makes the nerve more prone for primary ischemic insult or 

viral infections. Kakar (1966) has concluded this trait of development of 

recurrent attacks of facial palsy to be a recessive trait.  

 

The anatomical variations in the middle ear cleft, can be of: 

• Pneumatization pattern 

• Size of mastoid antrum 

• Fallopian canal: The fallopian canal may vary in its diameter and 

course, it may be even dehiscent. These anatomical variations in the presence 

of cold or viral prodome may lead to primary and thereafter secondary 

ischemia leading to Bell's Palsy and ultimately tertiary ischemia leading to 

permanent facial palsy if not timely treated.  

 

Clinical features. In our experience, the patient usually has a history 

of exposure to a cold draught of wind while traveling or a history of splashing 

cold water on the face followed by pain in the postauricular region which 

may begin as a deep seated ache and progresses to a severe catch in the upper 

part of the neck on the ipsilateral side. After a few days, the patient notices 

soap getting into the ipsilateral eye and inability to gargle while washing 

his/her face in the morning and realizes that there is a facial asymmetry with 

deviation of the face to the opposite side. 

The characteristic features of Bell's palsy are that the facial palsy is 

usually acute in onset and unilateral with an associated numbness and 
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weakness of the side of the face involved. Some patients may give history 

suggestive of a viral prodrome or there may be a family history of facial 

palsy. There may be history of recurrent ipsilateral palsy as well as decreased 

lacrimation and salivation on the side of the lesion. All patients present with 

a facial asymmetry with deviation of the face to the opposite side. Almost 

90% of the patients show an absent stapedial reflex on impedance 

audiometry and in some patients the chorda tympani nerve appears red on 

otoscopic examination within 10 days of onset of the palsy. The features of 

presentation in this patient also include upward movement of the eyeball on 

attempting to close the eye (Bell's phenomenon), epiphora, deviation of the 

face and the angle of the mouth to the normal side of the face, dribbling of 

saliva and liquids on attempts to drink, collection of food in the cheek as a 

result of the paralysis of the buccinator muscle and an inability to blow or 

whistle. There may be a loss of taste sensation and hyperacusis due to the 

involvement of the chorda tympani nerve and the stapedius muscle 

respectively. However, it is important to know that the classical features of 

Bell's palsy are that it is "self limiting, non progressive, non-life-threatening 

and spontaneously remitting usually within 4-6 months and always by 1 

year". 

 

The management of Bell's palsy can be divided into:  

• Medical management  

• Surgical management.  

 

There exists controversies over what line of treatment should be 

adopted first and there are various studies, which show the benefit of one 

over the other. The palsy may be either complete or incomplete, when the 

patient presents to the otologist. It is seen that almost one-third of the patients 

with incomplete palsy show an evidence of recovery with medical 

management within three weeks and eventually progress to complete 

recovery. However, we prefer to start with the medical line of management 

as soon as the patient presents to us and monitor the progress of the palsy 

using serial EMG and Nerve Excitability Test repeated every week. Acoustic 

reflex monitoring is also performed weekly, since it is the first sign of return 

of nerve function. Medical Management This comprises of high dose 

steroids (starting with Prednisolone 1 mg/kg/day or 60 mg) given orally in 

tapering doses over a period of three weeks, antibiotics, vasodilators like 

Xanitol nicotinate, Ascorbic acid, multi-vitamins and vitamin B1, B6 and 

B12, eye care (eye pad, dark goggles, artificial tears, etc.) along with active 

and passive physiotherapy. Steroids help by providing a protection to the 

nerve tissue against degeneration of the nerve. Ascorbic acid is known to 
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have antiviral properties. Adour (1991) advocates the use of Acyclovir orally 

in the dose of 200-400 mg five times per day. The medical treatment forms 

the main stay of Bell's palsy and it results in improvement of most of the 

cases. However, if signs of recovery fail to appear within three weeks of 

medical management, we advocate surgical decompression of the nerve. 

Surgical Treatment This includes the decompression of the facial nerve that 

may be done by various approaches. They include middle cranial fossa 

approach; translabyrinthine approach; transmastoid extralabyrinthine 

subtemporal approach and total decompression that may be a combination 

of the approaches mentioned above. 

It still remains controversial whether a case of Bell's palsy should be 

offered surgical treatment and at what point of time should it be offered. 

There are no strict criteria so as to when the facial nerve should be 

decompressed. Various researchers have debated on the role of surgical 

decompression.  

The Marsh and Coker criteria (1991) state the following indications: 

complete denervation, paralysis for more than 4-6 weeks, incomplete return 

of function in 60 days, recurrent facial palsy, nerve excitability test shows a 

difference of 3.5 mA on both the sides.  

Schirmer's test can be used to decide the mode of surgical 

decompression if the tear flow is reduced by more than 50% on the affected 

side then a total decompression or middle fossa approach is indicated. We 

advocate facial nerve decompression in a case of Bell's palsy if there is no 

improvement of the palsy after three weeks of medical treatment or if the 

palsy appears to be progressively worsening inspite of the patient being on 

medical management. Facial nerve decompression can be carried out for a 

patient presenting up to two years, after onset of palsy. However, if a patient 

presents after 2 years of onset of palsy, regeneration usually does not occur 

and plastic surgical repair has to be considered. It is known that in a case of 

Bell's palsy, the facial nerve shows «skip lesions», i.e. segments of normal 

nerve tissue in between areas of pathology. Keeping this in mind, we prefer 

to do decompression of the nerve during its course in the tympanic and 

mastoid segments, till the stylomastoid foramen and labyrinthine part is dealt 

with as much as possible without dislocating the incus. We carry the 

decompression of the facial nerve through a transmastoid approach via a 

posterior tympanotomy. We consider posterior tympanotosmy is a very 

useful and versatile approach for facial nerve surgery because it is a 

relatively small opening through which one can expose and operate upon the 

longest structure in the middle ear and mastoid i.e. facial nerve. A standard 

postauricular incision is taken with an anteriorly based pedicled flap. A 

complete cortical mastoidectomy is done and a posterior tympanotomy is 
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performed. The facial nerve is then decompressed and while decompressing 

it is important that more than half of its circumference is decompressed to 

achieve good results. During facial nerve decompression, we have seen that 

the nerve sheath in a case of Bell's palsy appears unusually thickened due to 

fibrosis. This is an important factor in creating a vicious cycle of further 

compressing the edematous nerve resulting in tertiary ischemia due to the 

compressive effects of the rigid thickened nerve sheath, even after removing 

the compression caused by the bony facial canal in addition to secondary 

ischemia due to a rigid bony fallopian canal and worsening of the edema. 

Hence, we prefer to slit the nerve sheath and cut the fibrous band or bands if 

present. The nerve is then gently separated from its thickened sheath thus 

relieving the nerve of the strangulating effects of the nerve sheath. Also, we 

have seen varying pictures of nerve pathology after the sheath is slit and 

depending on these, we start postoperative treatment. The pathologies seen 

include: an edematous nerve, with indentation which may be due to one or 

more fibrous band or bands. When we start steroids postoperatively; a 

congested nerve where we start. Acyclovir in addition to steroids 

postoperatively or a thinned out atrophic nerve due to fibrosis as a result of 

disuse atrophy. There are certain unique anatomical and surgical factors, 

which if considered during the procedure make the operation much simpler. 
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DISEASES OF THE SALIVARY GLANDS 
 

Anatomy 

The salivary tissue consists of three sets of paired major glands – 

parotid, submandibular and sublingual – and the minor glands, which are 

scattered submucosally throughout the mouth, oropharynx, palate and 

occasionally the nose. 

 

The parotid gland, which consists almost entirely of serous acini, lies 

in the retromandibular fossa and has three surfaces. Its lateral surface is 

subcutaneous, enveloped in tight fascia closely related to the superficial 

musculoaponeurotic system (SMAS layer) with the greater auricular nerve 

posterior the lobe of the ear. Its anterior surface wraps around the posterior 

border of the ramus of the mandible and abuts the masseter and medial 

pterygoid muscles. The deep surface is complex and is related to the mastoid 

process, the posterior belly of the digastric muscle, the styloid process and 

its muscles and ligaments and the external carotid artery  

Within the parotid, the facial nerve ramifies, separating it into its 

superficial and deep lobes. There is no natural tissue plane here, and the 

nerve should be thought of as being embedded in the substance of the gland. 

Also within the gland are the retromandibular vein, the external carotid 

artery, lymph nodes and filaments from the auriculotemporal nerve. 

The parotid duct lies on the superficial surface of the masseter. It turns 

medially at the anterior border and pierces buccinator to open into the mouth 

at its papilla opposite the second upper molar tooth. It is also known as 

Stensen’s duct. In about 50% of people a small accessory parotid gland lies 

between the duct and the zygomatic arch. 

 

The submandibular gland is a mixed serous and mucinous gland. It is 

composed of a large superficial lobe and a smaller deep lobe, which is in 

continuity with the superficial lobe as it wraps around the posterior border 

of the mylohyoid cm below the lower border of the mandible to avoid this 

nerve branch. The lingual nerve is intimately related to the submandibular 

duct (also known as Wharton’s duct) as it makes an upward and anterior 

course into the floor of the mouth. The nerve is attached, by two rami, to the 

submandibular ganglion, which lies in the gland. The hypoglossal nerve lies 

deep to the gland and rarely (usually with more radical surgery) may be at 

risk of injury during gland excision. 
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The sublingual glands lie on the mylohyoid muscle and are covered 

superficially by the mucosa of the floor of the mouth. Rather than one duct, 

they have several small ducts that open directly into the mouth and also into 

the submandibular duct. Their intimate relationship with the lingual nerve 

and submandibular duct means that these structures are potentially at risk of 

injury during surgery. 

 

Investigation of salivary gland disease 

This investigation is straightforward. In patients with a history of 

preprandial swelling, including infection or obstructive symptoms, a plain 

radiograph , followed by a sialogram to image the architecture of the ductal 

system, is required after the acute episode has subsided. In patients with a 

lump, imaging to ascertain the nature of the lump is required. The best 

modality is magnetic resonance imaging.  

Ultrasound, computed tomography. Perhaps the most useful approach 

in requesting investigation is to ask yourself what you are trying to do. If it 

is simply to make a diagnosis with no real intention of progressing to surgery, 

the less invasive ultrasound is sensible. If there is a high likelihood of 

surgery, then an image that you can personally interpret as an adjunct to 

surgery is more logical. 

Fine needle aspiration cytology (FNAC) is usually a simple (but often 

painful to the patient) procedure and may provide support to a provisional 

diagnosis if malignancy or a cystic lesion is suspected on imaging. Some 

surgeons do not carry out FNAC on parotid lumps routinely, particularly in 

the superficial lobe. Their argument is that the same operation will be 

performed regardless of the result, and outside specific centres, the 

specificity and sensitivity of FNAC on a typical superficial parotid lump are 

no better than chance (i.e. it will be a pleomorphic adenoma). Interestingly 

FNAC is also very controversial in Germany and is not regularly performed 

for this purpose. 

Open or core biopsy of lumps of the major glands is not recommended 

because of the risk of seeding tumour. However, this view is increasingly 

questioned, and ultrasound-guided core biopsy of both salivary and cervical 

lumps carries the highest level of diagnostic accuracy under trial conditions. 

Whether that finding translates into routine clinical practice remains to be 

seen. 

Examination of the constituents of saliva has no role in routine clinical 

practice. Methods exist to measure salivary flow rates, but their 

interpretation is difficult, and the results, although used in research protocols, 

have little bearing on daily management of patients. 
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The advent of new endoscopic techniques allows a complete 

exploration of the salivary ductal system and a precise evaluation of its 

pathologies. 

Salivary gland pathologies are traditionally divided into neoplastic and 

non-neoplastic, the latter being further subdivided into inflammatory and 

non-inflammatory. Sialendoscopy aims to visualize the lumen of the salivary 

ducts, as well as to diagnose and treat ductal diseases. Because of the 

required equipment, the complexity, the duration, and the potential 

complications of the procedure, it appears important to distinguish two 

different procedures: diagnostic sialendoscopy and interventional 

sialendoscopy 

 

Developmental disorders 

Significant developmental disorders of the salivary glands are rare. 

Agenesis of one or more glands has been described. Heterotopic salivary 

tissue most commonly occurs in intraparotid and periparotid lymph nodes. It 

is of significance clinically when it manifests as a mass, a draining sinus or 

a neoplasm. Stafne’s bone cavity occurs when heterotopic tissue indents the 

mandible and is seen as a well-corticated radiolucency at the angle of the 

mandible below the inferior alveolar canal. 

Accessory salivary tissue adjacent to the glands is so common as to be 

normal. 

Cystic disease may be developmental or acquired. The most common 

developmental cyst is the lymphoepithelial cyst of the parotid gland. 

 

Sialolithiasis 

The ductal system of the major salivary glands may be blocked by 

calculi, mucus or strictures. 

The formation of stones, or calculi, may occur throughout the body, 

including the gallbladder, the biliary system, the urinary tract, and the 

salivary glands. The occurrence of salivary gland stones is twice as common 

in men, with a peak incidence between 30 and 50 years of age. Multiple stone 

formation occurs in approximately 25% of patients with salivary calculi. 

Traditional etiopathogenic factors flow rate, dehydration, change in salivary 

pH associated with oropharyngeal sepsis, and impaired crystalloid solubility. 

Physiologically, microliths can be detected following precipitation in a 

supersaturated solution of mucous plugs or membrane phospholipids within 

redundant secretory vesicles. These microliths may become symptomatic 

and act as a nidus on which successive layers of organic and inorganic 

substances are deposited.  
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Most recently, a retrograde theory of lithogenesis has been proposed; 

in this theory, a retrograde migration of food, bacteria, foreign bodies, and 

debris from the oral cavity enter the ductal system. These small particles then 

act as the nidus that leads to stone formation, and this process is facilitated 

by the sphincter actions of the ductal orifices that act to maintain the debris 

in the ductal system 

Approximately 80% of salivary calculi occur in the ductal system of 

the submandibular glands because of the greater length of the duct, its 

upward course and the thicker mucus. Patients give a history of painful, 

recurrent swelling in the submandibular region, particularly associated with 

eating or the anticipation of eating (preprandial swelling). Plain radiography 

usually demonstrates a calculus in the duct, in the junction of the duct and 

gland or in the gland itself. In the duct a calculus is date shaped, at the 

junction of the duct and gland it is comma shaped and in the gland it is round. 

Should a calculus not be visible, a sialogram is required; it may demonstrate 

a radiolucent stone, a mucus plug or a stricture in the duct. 

Alternatively, a patient with a history of less severe symptoms may 

have chronic obstruction, which can result in a fibrosed gland. In either case 

the patient may present acutely with an infected swollen gland. Treatment is 

with antibiotics, usually broad-spectrum penicillin, which is sometimes 

needed intravenously, and analgesia. Following cessation of the acute 

episode, removal of the calculus or the gland is required. It is often the case 

that the submandibular gland will have suffered irreversible damage and 

requires removal following a severe infective episode. 

Of these calculi, 10% occur in the parotid duct. These are much less 

commonly radiopaque; only 10% are visible on plain radiographs. The 

substance obstructing the parotid may sometimes be thick, inspissated mucus 

rather than a frank calculus. It may pass out as a string of jelly-like material, 

followed by relief of the symptoms. The parotid gland survives acute 

infective episodes much better than the submandibular gland. Removal of 

the obstruction in a parotid gland usually results in recovery of normal 

function. Typically, the patient will report a sudden bad, often salty, taste in 

the mouth related to quite sudden relief of symptoms. 

The remaining 10% of calculi occur in the sublingual and minor 

salivary glands. 

The clinical manifestations of the presence of submandibular stones 

become apparent when acute ductal obstruction occurs at mealtime, when 

saliva production is at its maximal and salivary flow is stimulated against a 

fixed obstruction. The resultant swelling is sudden and usually very painful. 

Gradual reduction of the swelling follows, but swelling recurs repeatedly 
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whenever salivary flow is stimulated. This process may continue until 

complete obstruction, infection, or a combination of both occurs. 

Obstruction, with or without infection, may cause atrophy of the 

secretory cells of the involved gland. Infection of the gland manifests with 

swelling in the floor of the mouth, erythema, and an associated cervical 

lymphadenopathy. Bimanual palpation of the gland extraorally in the 

submandibular triangle and intraorally at the posterior floor of the mouth to 

stimulate salivary flow with simultaneous examination of the duct and its 

orifice may reveal complete absence of salivary flow or the presence of 

purulent material at the ductal orifice. 

Calculi may be dealt with in several ways. In the submandibular gland, 

if the calculus is visible in the duct on an occlusal radiograph and is relatively 

anterior and palpable, it may be removed using local anaesthesia. The area 

is infiltrated with a local anaesthetic agent, and a stay suture is placed 

beneath the duct proximal to the palpable calculus. Traction is applied to the 

suture to tent up the tissues, and it also prevents the calculus from moving 

backward toward the gland (in fact, fibrosis around calculi and their irregular 

shape mean that they often do not move). A longitudinal incision is made 

over the calculus, thus exposing it. It can now be teased out of the duct. 

Mucosal closure is all that is needed; stenting the duct or duct repair does not 

improve the outcome. Anterior defects should be left open because this 

produces a wider meatus. Parotid calculi, when encountered, may be dealt 

with in a similar fashion. In either case the papilla should not be incised 

because it may form a stricture. 

If the calculus is very proximal in the duct, at the junction of the duct 

and gland or within the gland, removal of the gland is usually indicated. 

In certain cases calculi are amenable to other treatment modalities 

such as basket retrieval or lithotripsy. Strictures may be treatable with 

balloon dilatation. Sialoendoscopy and minimally invasive (cynics may say 

minimally effective) procedures have become popular in some areas but have 

yet to gain widespread acceptance. 

 

Salivary gland infections 

Pathogenesis. Bacterial sialadenitis typically occurs as the result of 

salivary stasis and subsequent retrograde contamination of the salivary 

ducto-acinar units by oral flora. 

The parotid is thought to be more prone to bacterial infection since its 

secretions are predominantly serous and thus lack the protective constituents 

(IgA, sialic acid, lysozomes) seen in mucinous secretions of the other 

salivary glands. Causes of salivary stasis include postsurgical setting, 

dehydration, medical illness, advanced age, radiation, medications, neonatal 
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setting, sialectasia, and sialolithiasis. Bacterial sialadenitis is often 

polymicrobial. The most common bacterial isolate in acute sialadenitis is 

Staphylococcus aureus. Streptococcal species, most notably the Viridans 

streptococcal organisms, are also common, and more recently, the 

contributing role of anaerobic bacteria such as Bacteriodes, 

peptostreptococcal, and fusobacterial species has been recognized. Rarely, 

mycobacterial infection may present as an acute sialadenitis rather than a 

chronic granulomatous sialadenitis. 

Viral sialadenitis is typically systemic and can be most commonly 

attributed to the mumps paramyxovirus. Additional viral isolates include 

influenza, parainfluenza, Coxsackie A and B, Epstein-Barr, echovirus, and 

lymphocytic choriomeningitis virus. In the setting of human 

immunodeficiency virus (HIV), CMV and adenovirus have also rarely been 

implicated in acute viral parotitis 

 

Infections of the major salivary glands can be acute or chronic and are 

commonly, but not always, related to obstructive disease, especially in the 

submandibular gland (where obstruction leads to infection). 

 

The cause of acute suppurative sialadenitis of the parotid gland usually 

involves a change in fluid balance that is likely to occur in older patients, 

those who are debilitated, malnourished, or dehydrated, or those with chronic 

illness or significant comorbid disease. 

In these cases, most gland infections are bilateral. The mean age of 

occurrence of salivary gland infections is 60 years, with a slight male 

predilection. Salivary gland infections may be caused by a variety of 

organisms, including aerobic and anaerobic bacteria, viruses, fungal 

organisms, and mycobacteria. In most cases, a mixed bacterial flora is 

responsible for sialadenitis, or inflammation or infection of the salivary 

glands. The single most common organism implicated in salivary gland 

infections is Staphylococcus aureus because this organism normally 

colonizes around ductal orifices. In addition, during instances of decreased 

or slowed salivary flow (i.e., obstruction or dehydration), retrograde influx 

of S. aureus into the ductal system and gland occurs and may result in 

infection. 

The clinical characteristics of acute bacterial salivary gland infections 

include rapid onset of swelling in the preauricular (parotid gland) or 

submandibular regions, with associated erythema and pain . Palpation of the 

involved gland reveals no flow or elicits a thick, purulent discharge from the 

orifice of the duct 
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Acute bacterial sialadenitis 

Now relatively rare, this condition usually affects the parotid gland. It 

is microbiologically different from infected obstructive sialadenitis (usually 

seen in submandibular gland but also in the parotid gland). Classically it 

occurred in postoperative patients who were dehydrated. It still occurs in 

older patients who are dehydrated and debilitated, but underlying Sjögren’s 

syndrome (SS) is a more frequent cause. The patient presents with a swollen, 

erythematous, painful gland and is often systemically unwell. 

Staphylococcus aureus is the usual organism, and initial antibiotic therapy 

should cover this. Streptococci and anaerobes are also frequently cultured. 

Pus may be discharging from the papilla. If not, the gland should be 

milked to obtain pus for microbiology. Initial treatment involves antibiotics, 

rehydration and analgesia. Sialogogues (e.g. lemon drops) may be used to 

promote salivary flow. Abscess formation may be a sequela and may require 

incision and drainage. However, this complication is rare, and incision and 

drainage should be avoided if possible because the inevitable damage to the 

parotid may create a salivary fistula which can then necessitate excision of 

the gland. 

Following recovery from the acute phase, a sialogram is required to 

investigate any underlying abnormality and often is therapeutic as a result of 

mechanical irrigation with an antiseptic (the contrast medium usually 

includes iodine). 

Management of the bacterial infection consists of broad-spectrum 

antibiotics, after having performed a culture looking for the precise etiology 

of the infection. Associated anti-inflammatory medication may help to 

reduce the pain and swelling symptoms of the patient. In cases of severe 

swelling, corticosteroids do diminish the inflammation, and have a rapid 

effect in relieving the symptoms. 

 

Acute viral sialadenitis 

Several viruses can affect the salivary glands. By far the most common 

is the mumps virus (a paramyxovirus).  

Mumps is the most common viral infection of the salivary glands and 

presents with unilateral or bilateral swelling of the parotid glands. In 85% of 

cases, it affects children under the age of 15 years. There is acute swelling 

of the salivary glands, particularly the parotid glands, which are involved in 

70% of cases. The other glands may be affected less frequently.  

Stensen’s papilla may be irritated and swollen, but no purulent exudate 

is visible or expressible. Glandular symptoms are often preceded by 1–3 days 

of a prodromal period, where the patient’s complaints might include malaise, 

discomfort, loss of appetite, chills, fever, and sore throat. The swelling 
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usually lasts from a couple of days to one week, and there is no purulent 

exudate at the papilla on examination. 

Laboratory findings include leukocytopenia, with relative 

lymphocytosis. Serum amylase can be analyzed: it peaks in the first week 

and normalizes by the second or third week. Soluble antibodies directed 

against the nucleoprotein core of the virus appear within the final week of 

the infection, and disappear within 8 months. Antibodies directed against the 

outer surface appear several weeks after soluble antibodies, and persist for 5 

years. 

Mumps is due to a paramyxovirus, an RNA virus related to the 

influenza and parainfluenza viruses. Mumps is spread by aerosol droplets 

from the saliva and nasopharyngeal secretions of an infected individual and 

spreads easily in highly populated urban areas. Incubation lasts from 2 to 3 

weeks and the patient is infectious from 3 days before the onset of salivary 

swellings to 7 days after. Complications include orchitis (25% in 

youngmales), pancreatitis, sensorineural hearing loss (1/20,000 in children, 

being the first cause of acquired sensorineural hearing loss in children), and 

meningoencephalitis. Mumps might be a cause of abortion during the first 

trimester of pregnancy because of fetal endocardial fibroelastosis. 

Classic treatment includes antibiotics, sialagogues, and rehydration, 

the treatment depending on the clinical course and on the extent of the 

disease.  

Cytomegalovirus affects the salivary glands in congenital cytomegalic 

inclusion disease. The seriousness of the involvement of other organs 

overshadows any clinical impact of salivary involvement. 

 

Chronic bacterial sialadenitis 

This condition tends to affect the submandibular glands, probably 

because of the more viscous secretion, which is more difficult to clear than 

that of the parotid gland, and the propensity for calculi to form in the 

submandibular duct. This infection usually occurs in a gland that has had a 

history of an acute infective or obstructive episode. Treatment is by removal 

of the offending gland. In the case of the parotid, a «total» parotidectomy 

with facial nerve sparing and ligation of the duct will eradicate most cases. 

This involves morselization of the gland around the facial nerve and removal 

of most saliva-producing acini. Some surgeons attempt duct ligation alone, 

usually with some method of suppressing saliva production (e.g. 

propantheline and/or nasogastric feeding). The hope with this method is that 

the gland will undergo atrophy. Patients often have a very unpleasant initial 

few weeks, and the overall long-term success is questionable. 
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Chronic non-autoimmune sialadenitis 

Clinical Features. Chronic non-autoimmune sialadenitis is clinically 

characterized by a variety of symptoms ranging from a long-standing 

swelling or mass to xerostomia and superinfection. 

It may be a result of sialolithiasis which most commonly occurs in the 

submandibular gland. 

Chronic sialadenitis, often resulting in xerostomia, is a common and 

dreaded complication of radiotherapy for head and neck malignant 

neoplasms. 

Chronic non-autoimmune sialadenitis is often attributable to a specific 

etiologic factor such as recurrent obstruction (i.e., sialolithiasis), irradiation, 

or granulomatous disease. A subset of cases, referred to as chronic recurrent 

sialadenitis or parotitis, based on the most common site of occurrence, are 

marked by recurrent painful episodes of swelling and expression of a gray or 

whitish flocculent material from the duct. Chronic recurrent sialadenitis 

typically occurs in children or young adults, and may be unilateral or 

bilateral. 

Other rare categories of chronic non-autoimmune sialadenitis include 

infectious granulomatous disease. 

 

Pathology. Chronic sialadenitis on gross examination ranges from 

unremarkable to a firm tan with expansion or atrophy of the lobular 

architecture depending on the degree of inflammation and chronicity. With 

sialolithiasis, stones may be grossly evident with associated obstructive 

changes of sialectasia and periductal fibrosis. 

 

The prognosis depends on the etiologic factor, if identified, and the 

severity of disease. While surgical treatment of chronic sialadenitis leads to 

resolution of symptoms of pain and prevention of superinfection with fistula 

or sinus tract formation , xerostomia, often seen in radiation sialadenitis, does 

not resolve l Diseases 

 

Autoimmune sialadenitis 

Clinical features 

The majority of autoimmune sialadenitides are in the histopathologic 

spectrum of myoepithelial sialadenitis (MESA), a term coined as early as 

1972 by Donath and Seifert, also known as benign lymphoepithelial lesion. 

The clinical correlates are varied and include terms such as Mikulicz 

disease, sicca complex, Sjogren’s syndrome, and chronic punctate 

sialadenitis. 
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Other systemic autoimmune diseases that can affect the salivary 

glands, usually the parotid include Wegener’s granulomatosis, sarcoid, and 

Kimura’s disease. Recent evidence indicates that a subset of chronic 

sclerosing sialadenitides (Kuttner tumor) have an autoimmune etiology. 

Myoepithelial sialadenitis may present as unilateral or bilateral 

enlargement of salivary glands, at any age with or without autoimmune 

disease, but most commonly manifests in females in their fifth to sixth 

decades as a reflection of the close association with Sjogren’s syndrome. 

Sialograms show sialectasia which ranges from punctate to cavitary. 

 

Salivary gland involvement in Wegener’s granulomatosis, 

characterized by upper and lower respiratory tract and renal disease, is rare 

with the parotid being most commonly affected. Fauci et al. report an 

incidence of less than 1% (n=158) in their experience. In contrast, salivary 

gland involvement in sarcoidosis is not infrequent ranging from 4% to 30%. 

A rare syndromic variant of sarcoidosis known as Heerfordt syndrome is 

haracterized by uveitis, bilateral parotitis, and facial nerve palsy. 

 

Kimura’s disease occurs typically in young Asian males and is 

characterized clinically by painless lymphadenopathy of the head and neck 

region, including periparotid and intraparotid lymph nodes. Chronic 

sclerosing sialadenitis presents as a firm localized swelling of the salivary 

gland mimicking a neoplasm, most commonly involving the submandibular 

gland. 

 

Sjögren’s syndrome 

SS is an autoimmune disease characterized by a dry mouth and dry 

eyes. It occurs most commonly in middle or old age, with women affected 

10 times as often as men. When dryness of the mouth and eyes occurs in 

isolation, the condition it is termed primary SS (PSS). When this dryness 

occurs in combination with a connective tissue disease, it is termed 

secondary SS (SSS). It is of interest that the ocular and oral symptoms are 

usually more severe in PSS. The most commonly associated connective 

tissue diseases are rheumatoid arthritis and systemic lupus erythematosus. 

Of those patients with rheumatoid arthritis, 15% report symptoms consistent 

with SS, and of those with systemic lupus erythematosus, the figure is 30%. 

Patients may present with a subjective feeling of a dry mouth before 

changes are clinically evident and may also, at this stage, have no ocular 

symptoms. Early ophthalmological assessment is indicated to check for the 

potentially sight-compromising keratoconjunctivitis sicca. As the salivary 

flow decreases, the mucosa takes on a dry and shiny appearance, with 
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depapillation of the tongue. Diffuse nonpainful parotid swelling is 

uncommon at presentation, but 30% of patients will give a history of this 

swelling. 

There are various diagnostic tests. History is important, and a 

convincing history in the presence of an established connective tissue disease 

makes further investigation unnecessary. The mainstay of investigation is 

detection of autoantibodies in the patient. Most clinicians would test for 

rheumatoid factor, anti-Ro and anti-La. If blood tests are unhelpful and 

further diagnostic information is required, then salivary gland biopsy may be 

performed. This entails removing five minor salivary glands from the lower 

labial region. The histological findings of periductal lymphocytic infiltrate 

(T-cells), duct ectasia and acinar atrophy are characteristic of SS. The 

lymphocytic infiltrate progresses with disease and eventually replaces the 

salivary tissue. Patients with SS are at increased risk of lymphoma formation, 

and this risk is greater in PSS. 

In patients with a history of parotid swelling, a sialogram will show 

the characteristic ‘snowstorm’ appearance of punctate sialectasis in SS. 

Decreased tear secretion can be measured objectively by using small strips 

of paper placed in the lower eyelid.  

 

Causes of xerostomia 

 Fluid loss or deprivation including dehydration, haemorrhage. 

 Radiotherapy and chemotherapy.  

 Sjögren’s syndrome.  

 Diabetes mellitus.  

 Sarcoidosis.  

 Amyloid.  

 Human immunodeficiency virus infection.  

 Psychogenic conditions (e.g. stress, anxiety, depression).  

 Drugs – antihistamines, antidepressants, anticholinergics, 

antihypertensives, antipsychotics, antiparkinsonian agents, diuretics. 

 

The management of SS is largely directed toward symptom control. 

Involvement of a rheumatologist and ophthalmologist is often required. 

Relief of the symptoms of xerostomia is helped by frequent sips of water, 

artificial saliva preparations and measures such as chewing sugar-free gum. 

Pilocarpine, a cholinesterase inhibitor, helps in some cases, but the side 

effects (e.g. nausea and drowsiness) are often unacceptable. 

The decreased salivary flow increases the risk of caries, and 

meticulous oral hygiene, regular dental attendance and fluoride supplements 

should be advised for all dentate patients. Edentulous patients may be more 
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intolerant of dentures. All patients with xerostomia are at higher risk of can-

didiasis. This infection tends to exacerbate their discomfort and should be 

treated aggressively (often with a higher dose of fluconazole than normal 

with miconazole in recalcitrant cases because a few patients harbour 

fluconazole-resistant candida). 

The lack of tears is treated with methyl cellulose eye drops. 

The risk of lymphoma formation should be borne in mind when 

reviewing these patients should a lump develop in the parotid glands. 

 

Traumatic salivary gland injuries 

Traumatic injuries, particularly lacerations, involving the salivary 

glands and their ducts may accompany a variety of facial injuries, including 

facial fractures. Injuries that occur in proximity to one of the major salivary 

glands or ducts require careful evaluation during the head and neck 

examination. 

Facial lacerations may involve not only the gland and its ductal system 

but also branches of the facial nerve and branches of major facial vessels. 

These structures require meticulous assessment for appropriate diagnosis 

and prompt repair, if indicated. Usually, facial nerve lacerations that are 

anterior to a vertical line drawn from the lateral canthus of the eye to the 

mental foramen are not amenable to surgical repair because the fiber 

diameters are too small, and spontaneous function usually occurs because of 

recruitment of adjacent uninjured nerve fibers. Stensen duct repair may 

include ductal anastomoses, in which the proximal and distal portions of the 

duct are identified, a plastic or metal catheter is placed as a stent, and the 

duct is sutured over the stent. The catheter or stent is placed initially through 

the orifice of the Stensen duct intraorally and advanced proximally into the 

duct; then the catheter or stent exits the duct at the laceration site. The 

proximal stump of the duct is identified and threaded over the catheter 

toward the distal stump of the duct and sutured to it. The catheter is usually 

left in place for 10 to 14 days to allow epithelialization of the duct to occur. 

Additionally, facial nerve lacerations may require neural anastomoses 

performed by using magnification to reapproximate the nerve stumps and 

placing epineural nonresorbable sutures. The facial soft tissue lacerations are 

then closed over the duct and nerve repair sites in a usual layered fashion, 

after dйbridement of the soft tissue wounds to cleanse the site of entrapped 

particles such as glass, dirt, or other debris. Potential sequelae of trauma 

involving the major salivary glands include infection, facial paralysis, 

cutaneous salivary gland fistula, sialocele formation, and duct obstruction as 

a result of scar formation, which results in eventual glandular atrophy and 



33 

 

decreased function. The involved nonfunctional gland may then eventually 

require surgical removal. 

 

Salivary neoplasms 

There is an extensive and bewildering range of salivary neoplasms. 

The more significant neoplasms are described here. The incidence of 

malignant salivary tumours in Europe is 1.2 per 100 000 population. Most 

salivary gland tumours (70% to 80%) are benign, and most of these are 

pleomorphic adenomas. The only established aetiology in some tumours is 

that of radiation (in nuclear bomb survivors). Most tumours have no clearly 

defined cause, although Warthin’s tumour is associated with smoking. 

Presentation of virtually all tumours is that of a slow-growing mass. 

In certain situations, one should have an increased suspicion of malignancy. 

Fast-growing lumps, pain and sensory or motor nerve symptoms all suggest 

that a lump may be malignant rather than benign. Site is also a risk factor for 

malignancy.  

 

In general, the following apply:  

 15% of parotid gland tumours are malignant. 

 35% of submandibular gland tumours are malignant. 

 50% of minor salivary gland tumours are malignant. 

 85% of sublingual gland tumours are malignant. 

 

A parotid mass larger than 4 cm is said to have a higher risk of being 

malignant. 

 

Frey’s Syndrome 

Frey’s syndrome or gustatory sweating and flushing ischaracterized 

by sweating and flushing of the facial skin during meals. The area involved 

is on the lateral aspect of the face and upper neck, usually around the parotid 

region. There is no direct relation with chewing. Once present, the gustatory 

sweating and flushing remain unchanged, i.e., there is no spontaneous 

resolution, even after numerous years. 

During eating, a reflex arc is stimulated leading to increased salivary 

secretion of minor and major salivary glands, including the parotid gland. 

The origin of the afferent limb is at the level of the gustatory papillae of the 

oral cavity and oropharynx. The afferent neurons terminate in the nucleus 

solitarius and project to the inferior salivary nucleus. 

Preganglionic parasympathetic efferent fibers leave the inferior 

salivary nucleus and the brain stem with the glossopharyngeal nerve. After 

passing through the jugular foramen and the superior and inferior 
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glossopharyngeal ganglions, the parasympathetic fibers follow the tympanic 

(Jacobson’s) nerve. Jacobse’s nerve enters the temporal bone on its inferior 

aspect and travels in the inferior tympanic canaliculus toward the middle ear 

cavity. A plexus is formed on the promontory, but the parasympathetic fibers 

not supplying the middle ear unite to form the lesser superficial petrosal 

nerve. This nerve exits the temporal bone and travels on the floor of the 

middle cranial fossa. 

The fibers then exit the skull through the foramen ovale and reach the 

otic ganglion where they synapse with postganglionic parasympathetic 

fibers. These postganglionic parasympathetic fibers then join the 

auriculotemporal nerve and reach the parotid gland through its medial aspect 

in the parapharyngeal space. Like all postganglionic parasympathetic 

neurons, the neurotransmitter of these fibers is acetylcholine. The result of 

sympathetic activation is increased secretion from sweat glands and 

vasoconstriction. 

A vasodilatation role of the parasympathetic facial system has been 

demonstrated and found to follow the facial nerve and then the greater 

superficial petrosal branch. Fibers probably synapse in the sphenopalatine 

ganglion before joining the corresponding branches of the trigeminal nerve, 

in our case the auriculotemporal nerve. 

In contradistinction to other postganglionic sympathetic fibers, which 

are adrenergic, sweat glands have acetylcholine as the main 

neurotransmitter. The cholinergic receptors on sweat glands are muscarinic, 

predominantly of the M3 subtype similar to that of parasympathetic salivary 

gland nerves. 

 

Typical Frey’s syndrome etiologies: 

1. Trauma in the parotid region 

• Parotidectomy 

• Other surgical procedures in the parotid region (mandibular 

surgery, drainage of parotid abscess, neck dissection) 

• Penetrating trauma parotid region 

• Closed mandibular fractures 

2. Trauma to the cervical sympathetic chain 

3. Other aberrant regeneration locations 

• Cerebellopontine angle 

• Middle ear 

• Otic ganglion 

4. Autonomic neuropathies 

• Diabetic neuropathy 
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The treatment modalities proposed for gustatory sweating can be 

classified in five main groups:  

 external radiotherapy; 

 local or systemic application of anticholinergic drugs;  

 section of some portion of the efferent neural arc;  

 interposition of a subcutaneous barrier, as used for Frey’s 

syndrome prevention;  

 injection of botulinum toxin in the involved skin.  

 

Considering that the symptoms are not always very troublesome, it is 

important that the treatment itself does not result in more serious side effects. 

 

Cat-scratch disease 

This disease involves lymph nodes adjacent to salivary glands and the 

salivary glands may be involved by continuous spread. Patients usually 

remember being exposed to cats, and children or young adults are most often 

involved. 

Bartonella henselae, a gram-negative bacteria, is the pathogen. 

Laboratory findings include specific polymerase chain reaction (PCR) or 

serology. Although generally prescribed, antibiotics seem not to be effective 

in shortening the course of the disease. The affected lymph node disappears 

spontaneously within a few months. 
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TEMPOROMANDIBULAR JOINT DISORDERS 

 

The temporomandibular joint (TMJ) lies between the mandible and 

the temporal bone.  

The TMJ can be affected by a range of diseases and disorders, 

including pain/dysfunction and internal displacement of the disc.  

It is also affected by trauma and by systemic diseases such as 

rheumatoid arthritis. It has been estimated that 1 in 3 people have symptoms 

of TMJ disorders and that an even greater proportion exhibit signs. 

 

Anatomy 

The TMJs are the two joints between the mandible and the temporal 

bones. They are unique in the body in that they contain two joint spaces 

separated by a fibrocartilage disc. 

The mandibular condyle is a bony ellipsoid struc-ture attached to the 

mandibular ramus by an elongated neck. Its mediolateral dimension (around 

20 mm) is larger than the anteroposterior dimension (8–10 mm). Its 

articulating surface is covered in a thin layer of fibrocartilage. There is 

usually a clearly demarcated ridge running mediolaterally along its anterior 

surface. This is the edge of the articulating surface. Below the ridge is a 

hollow, marking an attachment of the lateral pterygoid muscle.The 

mandibular (glenoid) fossa. The mandibular fossa is a hollow on the inferior 

surface of the squamous temporal bone. The fossa is bounded anteriorly by 

a ridge of bone, the articular eminence, which forms the anterior margin of 

the joint. The fossa is covered in a thin layer of fibrocartilage. The mastoid 

air cells often extend into the bone of the articular eminence and the bone of 

the fossa. 

The interarticular disc is a biconcave sheet of avas-cular fibrous 

connective tissue that divides the joint into a superior and inferior joint space. 

At its anterior margin, it blends with fibres of the lateral pterygoid muscle. 

Posteriorly, it attaches to looser connective tissue (bilaminar zone) 

containing nerves and lined with synovial membrane. 

The TMJ has a fibrous capsule attached to the rim of the mandibular 

fossa and the neck of the condyle. The disc attaches to it medially and 

laterally. The lateral aspects of the capsule are thickened by the lateral 

(temporomandibular) ligament. 

The lateral ligament lies lateral to the TMJ and runs from the root of 

the zygoma to the posterior aspect of the condylar neck. It limits anteropos-

terior joint movement. The sphenomandibular and stylomandibular 

ligaments are also part of the joint complex and probably also serve to limit 

movement. 

https://www.google.by/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=2ahUKEwj7uNTzx93oAhXQ4KQKHR4TAUEQFjAMegQIARAB&url=https%3A%2F%2Fwww.medicalnewstoday.com%2Farticles%2F317706&usg=AOvVaw2BMRbKEaeX7KduxkfQDHtN
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The joint has a combination of rotatory move-ment of the condyle in 

the lower joint space and anterior translation of the condyle, with sliding of 

the disc forwards along the articular eminence  

 

Examination. The dental examination should be systematic and 

include the TMJ and the masticatory muscles. 

Joint examination. Movement. Face the patient and ask him/her to open 

slowly to maximum. Normal range (interin-cisal) is 35–40 mm. If opening 

is thought to be reduced, ask whether the limiting factor is pain or an 

obstruction. Note the path of opening and any lateral deviation. 

Pain on palpation. Palpate in front of the ear and within the external 

auditory meatus. 

Auscultation. This needs a stethoscope to be done properly. However, 

clicks may well be audible without a stethoscope. A click implies a disc 

displacement that reduces into a normal position on opening. Crepitus 

(cracking/grating noise) implies degenerative change or, sometimes, acute 

inflammation. 

Muscle examination. Muscle tenderness suggests some abnormal func-

tion (clenching, bruxism). Masseter and tempo-ralis muscles are assessed by 

direct palpation. The lateral pterygoid is indirectly examined by noting the 

response (in terms of any preauricular pain) to attempted opening against the 

restriction of the examiner’s hand below the chin. The medial pterygoid 

cannot be examined. 

Radiology. Most clinical problems related to the TMJ are caused by 

muscular parafunction (e.g. bruxism) or internal disc derangements. Neither 

is likely to be associated with any relevant bony abnormalities. 

Consequently, radiography is not normally indicated unless there is any 

suggestion of bony abnormality, such as might be the case in rheumatoid 

arthritis or osteoarthrosis. Many panoramic X-ray machines allow specific 

images of the condyles to be taken without unnecessary radiography of the 

rest of the jaws. The only radiographic projection to show the whole joint is 

the transcranial oblique lateral view. A clinical diagnosis of suspected 

internal derangement might lead to a requirement for imaging of the disc. 

This is done by magnetic resonance imaging (MRI). TMJ arthrography is 

mainly of historical interest, but may occasionally be used where patients are 

unsuitable for MR examina-tion, e.g. because of severe claustrophobia. 
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Arthroscopy. Arthroscopy allows visual examination of the upper joint 

space and an opportunity for minor surgical treatment. A small arthroscope 

can be used to facilitate lavage and division of joint adhesions. The lower 

joint space is difficult to access without risk of damage to the articular disc. 

Arthroscopy is undertaken under local anaesthesia; however, if lengthy 

arthroscopic surgery is to be undertaken, then a conscious sedation technique 

would be appropriate or even general anaesthesia. 

The arthroscopy may be done for the purpose to: 

 evaluate the real situation of TMJ, 

 remove scar tissue and thickened cartilage, 

 influence the inflammatory zones, 

 reposition the jaw disc, 

 flush (lavage) the joint with special liquids, 

 insert an anti-inflammatory medicine, 

 reshape/change the surface of the jawbone, 

 

Symptoms arising from the TMJ and its associated muscles are 

common and include: 

Pain – this is probably the most common symptom resulting in patients 

seeking help. Pain may arise from the joint capsule, «retrodiscal» tissues or 

associated muscles such as the lateral pterygoid or masseter. Often it can be 

well localized to the joint making diagnosis relatively straightforward; 

however, referred pain or pain arising within the muscles can be experienced 

elsewhere. Pain aggravated by chewing or stressing the joint points heavily 

to a musculoskeletal cause. These are elicited on clinical examination. 

  

 Joint noises – these are usually experienced as clicking and grating. 

They can occur in otherwise asymptomatic joints. Grating noises may be 

experienced by patients as a result of some destructive processes resulting in 

loss of the smooth articular surfaces and irregular joint movement. In mild 

cases no cause can be found, although arthroscopically there may be 

evidence of mild degenerative changes with debris in the synovial fluid. 

Otherwise, asymptomatic joint noises do not require any treatment. The 

noises can be heard by the clinician without the use of stethoscope 

amplification. 

 

Limitation of mouth opening – it is important to draw a distinction 

between limitation of movement resulting from some kind of obstruction 

within the joint and that caused by muscle spasm. 
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Deviation on mouth opening – normal mouth opening should be 

symmetrical and pain free; interincisal opening should approach 40 mm, 

although this varies with height, occlusion and dentition. Deviation may 

result from mechanical interference or pain. When deviation is prolonged, 

this new movement becomes subconscious and automatic and may continue 

after the initial cause has resolved. 

 Clicking – see the later section on internal derangement. 

 Locking – see the later section on internal derangement. 

  

 Trismus. Unfortunately the indistinct mishmash labelled «TMJ 

disorders» can manifest with much less specific symptoms including 

headaches, neck pain and earache. In these cases other causes need to be 

considered. Stress, anxiety, depression or significant life events are also 

often related. Although itis not immediately curative to draw the patient’s 

attention to this, some patients are helped by awareness of this cause. In 

patients with sleep disturbance and parafunctional habits, dosulepin 75 mg 

or amitriptyline 10 to 25 mg at night can help. Selective serotonin reuptake 

inhibitors e.g. sertraline 50 mg, paroxetine 20 mg in the morning) are better 

if there is no evidence of sleep disturbance or if «lassitude» is an additional 

complaint. Occlusion and occlusal wear patterns amplify this limitation of 

mouth opening as a result of muscle spasm (usually, but not always painful). 

Trismus therefore implies an inflammatory process involving one or more of 

the muscles of mastication. As a symptom, take it seriously – not all cases 

are caused by «TMJ» problems.  

  

 Causes of trismus include: 

 Infection or inflammation in or near the TMJ (e.g. acute pericoronitis, 

suppurative arthritis, osteomyelitis, cellulitis, and parotiis). 

 Abscesses or infection in the pterygoid, lateral pharyngeal, 

submasseteric or submandibular fascial spaces. 

 Trauma (condyle neck fracture, muscle spasm following direct blow 

or an inferior alveolar nerve block). 

 Tetanus (risus sardonicus) – history of dirty wound, no prophylaxis. 

 TMJ pain dysfunction syndrome. 

 Drugs (e.g. phenothiazines, metoclopramide especially in young 

women). 

 An infiltrating tumour (rare; either directly into muscle, usually 

pterygoids, or skull base affecting VC). 

 Osteoarthrosis. Osteoarthrosis is a non-inflammatory disorder of joints 

in which there is joint deterioration with bony proliferation. The 

deterioration leads to loss of articular cartilage and bone erosions. The 
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proliferation manifests as new bone formation at the joint periphery and 

subchondrally. It has an unknown aetiology, but previous trauma, 

parafunction and internal derangements are all suggested as aetiological 

factors. 

 

Clinical features: pain localised to the TMJ region; limitation of 

opening, worse with prolonged function; сrepitus; tender on palpation of 

TMJ. 

 

Radiology. Plain films show erosions of the articular surfaces of the 

condyle and, less commonly seen, of the mandibular fossa. Sclerosis of the 

bone and marginal bony proliferation («lipping» or osteophytes) are seen and 

narrowing of the radiographic joint space. Bony proliferations may break 

away and be seen as loose bodies in the joint space. 

 

Management:  

 explanation and reassurance;  

 anti-inflammatory drugs;  

 physiotherapy;  

 restore deficiencies in the posterior occlusion to reduce loading on 

TMJs;  

 intra-articular steroid injections (advanced disease);  

 surgery (advanced disease; final option) to smooth irregular condylar 

head where there are osteophytes or irregularities. 

 

Rheumatoid arthritis 

Rheumatoid arthritis is a disorder associated with synovial membrane 

inflammation in several joints. The TMJs are involved in approximately half 

of affected individuals. Villous synovitis leads to the formation of synovial 

granulomatous tissue (pannus) that involves fibrocartilage and the 

underlying bone. The pannus releases enzymes that cause cartilage/bone 

destruction. 

 

Clinical features: pain over TMJs; tenderness over TMJs; swelling 

over TMJs; stiffness and limitation of opening; crepitus; developing anterior 

open bite and retrusion of chin in advanced disease; joints of hands, wrists, 

knees and feet commonly involved. 

Radiology demonstrates reduction in bone density in the TMJ. There 

is marked erosion of the condylar head and articular fossa and narrowing of 

the joint space. 
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In long-standing disease, there is: destruction of entire condyle; 

anterior open bite; secondary osteoarthrosis; ankylosis. 

 

Management: analgesics/anti-inflammatory drugs; steroids; 

physiotherapy. 

 

Juvenile chronic (rheumatoid) arthritis 

Juvenile chronic rheumatoid arthritis differs from rheumatoid arthritis 

in the age of onset (mean age 5 years), the severe systemic involvement and 

the absence (in some cases) of rheumatoid factor. 

While it shares clinical and radiological features with rheumatoid 

arthritis, the age of onset means that there is often a severe effect on 

mandibulargrowth, leading to a «bird face» appearance owing to the 

mandibular retrusion, often accompanied by an anterior open bite. The 

disease often has periods of remission/quiescence, during which time the 

erosions of the joint may «smooth over» with formation of a new cortex. 

Ankylosis may occur. 

 

Pain dysfunction syndrome, internal disorders of the TMJ 

The most common TMJ disorder is pain or dysfunction. 

Symptoms are a combination of: 

• headache 

• limitation/deviation of jaw opening 

• joint sounds 

• pain on palpation of the TMJ 

• pain on palpation of the associated muscles. 

Joint sounds alone, or with headache, are not diagnostic of TMJ 

pain/dysfunction. 

Radiology.There is no abnormality visible. 

Management: reassurance and explanation to patients; jaw rest and 

soft diet; analgesics/anti-inflammatory drugs. 

• Occlusal splints to interfere with parafunctionmay offer some help. 

• Physiotherapy. 

• Muscle relaxants. 

 

Internal derangement 

The articular disc normally sits above the anterior aspect of the 

condylar head, with the disc posterior attachment lying within 10 of the 

vertical. A disc may be anterior to this «normal» position in asymptomatic 

individuals, suggesting that an anterior disc position is a normal variant. 

Thus, an internal derangement is best thought of as anabnormality in position 
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that interferes with function and that may be associated with other symptoms. 

An anterior disc «displacement» is the most common internal derangement, 

but anteromedial, medial, and anterolateral displacements are all seen. 

 

Disc displacement with reduction 

Reduction means that a displaced disc ‘reduces’ into a normal position 

on opening but reverts to an abnormal position on closing (reciprocal click). 

Clinical features 

• Clicking on opening. 

• Clicking on closing. 

• Transient jaw deviation during opening/closing. 

Radiology. No abnormalities are apparent on plain radiographs. MR 

imaging shows the displaced disc in a closed/rest position. 

Management: 

• Consider no treatment other than reassurance and explanation. 

• Occlusal splints to interfere with parafunctionmay offer some help. 

• Physiotherapy. 

It should be emphasised that treatment should only be considered where 

the abnormality is affecting the patient’s quality of life; a clicking joint may 

be considered as normal. 

 

Disc displacement without reduction 

If there is no reduction, a displaced disc remains in a displaced position 

regardless of the stage of opening. This interferes with movement and may 

cause pain. 

Clinical features 

• Reduction in opening. 

• In unilateral cases, lasting deviation on opening. 

• No click. 

• Pain may be present in front of the ear. 

Radiology. Plain films usually show nothing. In long-standing cases, 

there may be signs of osteoarthrosis (see below). 

MR imaging shows an abnormal disc position in all movements. In 

long-standing cases, perforation of the disc may be seen and joint space 

adhesions inferred. 

Management: 

• Explanation of the condition and reassurance. 

• Muscle relaxants and physiotherapy. 

• Manipulation under anaesthetic. 

• TMJ surgery. 
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Surgical treatment of internal derangement 

Surgery is only indicated where non-surgical methods have failed and 

symptoms are severe. A range of surgical treatments may be used, depending 

often on the surgeon managing the case. Arthrocen-tesis involves lavage of 

the upper joint space, using hydraulic pressure and manipulation to release 

adhesions. Arthroscopy can be used to release adhesions directly, to perform 

joint space lavage and to introduce steroids. Open’ surgery may also be used. 

Meniscoplasty is a procedure to reposition the disc. Access to the joint is 

gained via a vertical incision in front of the ear (preauricular incision) most 

commonly, although some favour an incision behind or within the ear. 

Various techniques have been devised to avoid damage to the facial nerve. 

The capsule is then opened, the disc visualised, repositioned and sutured in 

place. Studies suggest various success rates such as 90% of patients show 

improvement in symptoms, 5% no better and 5% worse. The relative efficacy 

of arthrocen-tesis, arthroscopic and open surgery is, however, still not well 

established.The disc may be removed (menisectomy) if it cannot be 

repositioned because of deformity or degeneration. It may have been 

replaced with an alloplastic material in the past but is more likely to be 

replaced now with an autogenous tissue such as temporalis muscle or 

auricular cartilage. 

It is possible to determine the type of intra-articular abnormalities on 

the basis of data from a special study of the TMJ (contrast arthrography, 

computer arthritomography, magnetic resonance imaging), as well as 

clinical symptoms characterizing the different types of displacement of the 

joint structures. 

 

Dislocations of TMJ 

1. Anterior dislocation (acute or chronic) 

2. Posterior dislocation 

 

Anterior dislocation 

Clinical features. The most common clinical symptom is the inability 

to close the oral cavity, i.e., «open lock», difficulty in speech, drooling of 

saliva, and lip incompetency. In acute dislocation, pain in the pre auricular 

region is present, but chronic recurrent dislocation is rarely associated with 

it. Usually bilateral and at times unilateral dislocation may lead to deviation 

of the chin to the contralateral side. Palpation over the preauricular region 

may suggest emptiness in the joint space. The patient may look anxious. 

 

Diagnosis.Clinical history and examination are the most important 

tools in diagnosing TMJ dislocation. Other confirmatory diagnostic aids 
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include plain and panoramic radiographies, showing the location of the 

condylar head anterior to the articular eminence. Three-dimensional 

computed tomography is the best in terms of its perfection to show this 

entity. 

 

On the basis of the clinico-radiological evaluation, TMJ dislocation is 

classified into the following three types: 

 Type I – the head of the condyle is directly below the tip of the eminence 

 Type II – the head of the condyle is in front of the tip of the eminence 

 Type III – the head of the condyle is high-up in front of the base of the 

eminence. 

 

Management of acute anterior dislocation. It is a very painful clinical 

condition, but easy to manage. The conservative methods in its management 

include symptomatic pain relief with analgesics and manual reduction. 

The manual reduction method is performed by first pressing the 

mandible downward, then backward, and finally upward as described by 

Hippocrates. In 1981, Lewis modified it in his way by stating that the patient 

should be made to sit down and the clinician should stand in front of him/her 

or at 11o’ clock position. Then, the thumb should be pressed down on the 

occlusal surface of the lower molar teeth. At the same time, the chin should 

be elevated with the fingers and the entire mandible should be pushed 

posteriorly. Few authors have further modified the technique by changing 

the position of the thumb from the occlusal surface of the teeth to the anterior 

border of the ramus. Sometimes, the manual reduction is complicated by the 

secondary reflex spasm of the lateral pterygoid muscle, followed by painful 

stimuli from the joint capsule. As the condition is very painful, it is always 

better to perform manual reduction under local anesthesia by giving 

auriculotemporal nerve block or local infiltration in the joint space. Role of 

the muscle relaxants in controlling the reflex muscle spasm is still debatable. 

In 1987, Awang described another simple, safe, and rapid method in 

managing acute dislocation. According to him, induction of the gag reflex 

by probing the soft palate creates a reflex neuromuscular action that resulted 

in the reduction. 

 

Chronic anterior dislocation 

If this condition is long-standing or recurrent, it poses a challenge to 

the treating clinician. The management is divided into two stages, the 

conservative methods are opted; if the results are not satisfactory, then we 

go for the surgical methods. 

 



45 

 

Chronic recurrent dislocation (Subluxation) 

The conservative method includes the use of various sclerosing agents 

like alcohol, sodium tetradecyl sulfate, sodium psylliate, morrhuate sodium, 

and platelet-rich plasma that has been injected into the joint space. In case of 

chronic protracted dislocation, elastic rubber traction with arch bars and 

ligature wires/intermaxillary fixation (IMF) with elastic bands are useful to 

achieve the reduction. 

 

The management of TMJ dislocation is customized as per the 

underlying cause. Hypermobility or subluxation can be managed by the use 

of autologous blood, sclerosing agents, and capsulorrhaphy. Manual 

reduction is sufficient in case of acute dislocation. Chronic protracted and 

chronic recurrent dislocationsare among the most difficult to manage. 

Surgical intervention is required to treat these properly. 

 

Posterior dislocation of the TMJ 

The posterior dislocation of the lower jaw occurs at the moment of 

impact on the chin from front to back at the moment of opening the mouth, 

when the lower molars are removed with considerable force. The head of the 

lower jaw, shifted back, is installed between the articular cavity and the 

mastoid process under the lower wall of the bone part of the ear canal. Often, 

the joint capsule ruptures, damage to the anterior bone wall of the external 

auditory canal is possible. 

The clinical picture. Patients complain of sharp pain in the parotid 

region, limitation of opening the mouth. The patient most often occupies a 

forced position with his head down in front. The chin is offset posteriorly. 

The lower incisors touch the mucous membrane of the hard palate in its 

anterior region. The lower molars do not contact the antagonist teeth. The 

root of the tongue shifts somewhat posteriorly. As a result, breathing, 

swallowing, and speech are difficult. The head of the lower jaw is palpated 

near the mastoid process. 

Treatment of posterior dislocation of the TMJ. To reposition the 

posterior dislocation of the lower jaw, the doctor places the thumbs between 

the vestibular surface of the alveolar part of the lower jaw and the oblique 

line in the last molar. The remaining fingers cover the body and the angle of 

the lower jaw. Thumbs move the lower jaw down, and the rest - move it 

anteriorly. This allows you to set the head of the lower jaw in the correct 

position. In the future, it is necessary to immobilize the lower jaw with the 

help of the chin sling for 2-3 weeks, as well as the intake of soft and mashed 

food. 

 



46 

 

Differential diagnosis of TMJ dislocation 

 Chronic dislocation of the articular head is characterized by the 

slipping of the head of the lower jaw beyond the articular pits when opening 

the mouth. It is determined by excessive opening of the oral cavity, when the 

intercellular distance reaches more than 40 mm. The lower jaw performs 

wavy movements. At the same time, there are no noise reactions and pains 

in the joint, and when deformed palpation of the joint heads, deformations 

are not determined. 

The subluxation of the articular disk is characterized by anterior 

displacement of the articular disk with the insertion within the joint fossa. 

The joint is in its normal position. Clinically, there is a click when opening 

and closing the mouth, but the movements of the lower jaw are preserved in 

full. 

Recurrent dislocation of the articular disc is characterized by the fact 

that with displacements of the articular disk, the intraarticular ligaments lose 

the ability to return it back, and for a while the intraarticular disc occupies a 

forward position with respect to the head of the lower jaw. The joint is 

periodically blocked, and it is possible to place the lower jaw in the correct 

position only when it is moved to different positions. Recurrent dislocation 

refers to the option of spontaneous repositioning. 

Chronic dislocation of the articular disc, in contrast to the recurrent 

disc, causes a constant sensation of obstruction in the joint region and is 

manifested by restriction of the movements of the lower jaw. This is due to 

the fact that the disk is constantly in the forward position, its compression or 

bending is determined. Complaints of pain when opening the mouth, lateral 

movements of the lower jaw. The maximum intercutaneous distance is less 

than 2.5 cm. With further opening of the mouth, the jaw is shifted to the 

affected side. It is not self-sufficient. 

Chronic dislocation of the joint disc, secondary osteoarthritis. Occurs 

in late terms of joint blocking (not less than 6 months). The deformation of 

the disc, defects of the cartilaginous coating, deformation of the bone 

structures, osteophytes develop. Clinically, in addition to the joint block, 

there are rest pains that are worse in all movements of the jaw. 

Chronic posterior dislocation of the articular disc. It is characterized by 

pinching of the disc between the head of the lower jaw and the posterior 

surface of the joint fossa. Occurs rarely and is characterized by the absence 

of complete closure of the teeth on the affected side. The attempt to close 

your teeth causes pain. 

Chronic dislocation of the articular head with subluxation of the 

articular disc. It is characterized by an early forward guided displacement of 

the disc against the background of a dislocation of the head of the lower jaw. 
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Clinically determined displacement of the head from the joint cavity with the 

phenomena of an early click, within the joint fossa. 

Chronic dislocation of the TMJ is accompanied by the exit of the 

articular head from the joint cavity with the late guided displacement of the 

articular disc. Clinically, at the time of the exit of the head from the joint 

fossa, a click is identified, repeated when the mouth is closed. Fills in 

spontaneously. 

The habitual dislocation of the TMJ differs from chronic dislocation in 

that there is always a sharp dislocation in the anamnesis, and a dislocation is 

always needed. 

 

Temporomandibular joint ankylosis 

Although the term «ankylosis» suggests a crookedness (and the 

disease may produce deranged development when it affects young patients), 

ankylosis of a joint is commonly regarded asfusion across it, such that 

movement is either not possible or is greatly restricted.  

With regard to the temporomandibular joint (TMJ), the disorder is 

usually classified as intracapsular or extracapsular according to where the 

restriction occurs. A particular type of extracapsular ankylosis occurs when 

fusion takes place between the mandibular coronoid process and the adjacent 

zygomatic arch or maxilla.  

The aetiology is usually due to trauma and/or infection, although it can 

be the endpoint of degenerative disease, bone or other malignancy or 

agenesis of the joint. The usual cause of ankylosis is posttraumaticn 

following intracapsular condylar fractures. These may result in ossification 

of fragments of bone causing fusion between the mandible and the glenoid 

fossa. 

 

Management 

The aim of treatment is to restore adequate movement of the TMJ. 

Extra-articular ankylosis, such as that due to fusion of the coronoid process, 

may require simple intraoral coronoidectomy, possibly with trimming of 

bone from the upper point of fixity – the zygomatic arch or maxilla. 

Prosthetic replacement of the TMJ is now the gold standard for restoration 

of function of the TMJ following ankylosis surgery. It provides a good «gap» 

of greater than 1 cm and good function in the immediate post-operative 

period with the additional use of a device as patient-provided passive motion. 

It reduces the risks associated with the harvest of a costochondral graft and 

reduces hospital stay, with a predictable long-term outcome. 
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Surgery in the child 

The aim of treatment in the child is not only to regain mobility and 

function, but also to permit ongoing growth. For this reason, prosthetic joint 

replacements are usually contraindicated in the child and a costochondral 

graft is preferred, although Wolford has suggested the use of alloplastic 

replacement prior to cessation of growth, this area is controversial. A 

costochondral graft permits the possibility of ongoing growth, although this 

is unpredictable. In addition, they are more likely to reankylose and the 

patients and parents should be warned of these possibilities. Should the graft 

fail later in life (postpuberty) it should be converted to a prosthesis. 

 

Resection of the ankylotic tissue 

Preparation of the patient involves shaving the temporal region to 

provide a clean field for wound closure without the intervention of hairs. The 

patient is placed in a stable head ring (Ruben’s pillow) with the nasal tube 

secured in the midline over the patient’s forehead. Skin preparation should 

be carried out including a pre-operative rinse with chlorhexidene to cleanse 

the mouth. Draping should cover the mouth separately, as during the 

procedure the occlusion will need to be secured. The anaesthetic tube may 

be most safely secured using a clear adhesive dressing, although this should 

be left clear of the mouth. Two of these can be used in a bilateral case with 

the mouth free in the middle. The face is left clear of the other drapes to 

permit visualization for «twitching» of the facial nerve during the procedure. 

Upper and lower arch bars are placed at this stage if access permits, or 

following restoration of opening with the facem covered with a separate 

towel.  

All instruments used in this stage of the procedure should be kept 

separate to maintain asepsis of the facial operation site. Gowns and gloves 

are changed, the incision sites are marked and injected with local anaesthetic 

containing epinephrine (adrenaline) to reduce oozing. Five minutes should 

be allowed to permit action. 

 

Upper approach 

The joint is approached, in the manner described elsewhere, towards 

the capsule. The capsule of the joint is opened via an inverted L incision 

along the back border of the condyle and at the level of the disc. Bipolar 

diathermy should control any haemorrhage during this dissection. The 

anterior and posterior borders of the condylar neck are exposed in the 

subperiosteal plane and the condylar neck exposed with the aid of Dautrey 

or similar retractors. This permits the lifting of the periosteum from the 

posterior surface of the condylar neck as the maxillary artery lies a few 
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millimetres deep to this area (with the mandibular division of the trigeminal 

nerve emerging from the foramen ovale just deep to this). 

 

Lower dissection 

There are various approaches to the ramus of the mandible. The 

submandibular approach, whilst safe, stretches the tissues somewhat and 

makes the upper dissection of the condylar neck difficult to achieve. The 

Kent modification of this approach described in the first edition of this book 

reduces the stretching, while providing excellent access to the ramus. It does 

increase the risk to the marginal mandibular division of the facial nerve, but 

allows easier access to the external carotid artery in cases of vascular 

catastrophe. Whilst this carries risk of damage to the marginal mandibular 

branch, the authors have not seen this in primary cases as any branches 

traversing the wound can be seen and retracted if blunt dissection is used 

through the parotid. It provides a rapid access and permits access to the 

external carotid and retromandibular vein if required. On reaching the 

periosteum of the posterior border of the ramus, it is incised and 

subperiosteal dissection is continued to expose the lateral and posterior 

surfaces of the ramus up to the sigmoid notch and to join the superior 

dissection. A sigmoid notch retractor is useful in the notch and a swan neck 

retractor around the posterior border of the ramus permits exposure of the 

condylar neck from below while maintaining the closely related vessels away 

from the surgical field.  

It is often easier to complete the condylectomy from below as the 

periosteum on the medial surface of the condylar neck is easier to retract 

without stretching the temporal branch of the facial nerve from above. The 

initial cut is marked by postage stamping in a 45° angle from the sigmoid 

notch posteroinferiorly to the posterior border of the ramus. This should be 

completed on the lateral cortex, but the inner cortex should be left somewhat 

intact to permit final separation of the condylectomy by insertion of a broad 

periosteal elevator to prevent inadvertent drilling or osteotome placement 

through the medial periosteum into the maxillary or masseteric vessels. In 

any case, as much of the medial tissues as possible are held away 

subperiosteally by retraction. The lower portion of the resection is now 

complete and removal of the ankylotic mass can proceed, mostly from above. 

 

Removal of the ankylotic mass 

This stage of the procedure is different in every patient and only 

general guidelines can be given. The ankylotic mass can extend a long way 

along the base of the skull and therefore resection may be compromised by 

cranial nerves emerging from the skull base, the maxillary, middle meningeal 
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and ultimately internal jugular and carotid vessels. It is for this reason that 

pre-operative vascular imaging may be useful and the assistance of a 

vascular or skull base surgeon may be required. 

The upper limit of the ankylosis may be defined by a fine line in the 

bone exaggerated by either pulling down on the ramus prior to making the 

condylar cuts or by using a distractor across the joint. This may facilitate one 

plane of the upper dissection. Once the lower (condylectomy) cut is made, 

then the periosteum should not be transgressed. Although the condylectomy 

cut may generate some mobility, do not be tempted to pull on the fragment 

as this may avulse some deeper structure and haemorrhage control down a 

deep dark hole can prove troublesome! Proceed to carefully dissect around 

the mass anteriorly and posteriorly with the aid of bipolar diathermy to 

maintain a clear operative field. Carefully remove as much as possible of the 

mass until ready to fashion a new glenoid fossa. This may be a piecemeal 

process if the mass does not seem to want to come out whole. 

Cronoidectomy may also be required via the lower approach under 

direct vision. Alternatively this may be simpler from above. Smooth all the 

remaining bone surfaces prior to accepting the final defect and proceeding 

to either the joint replacement (in an adult) or a costochondral graft (in a 

child). Ensure adequate haemostasis and satisfactory mandibular movement 

prior to proceeding. Recently the use of abdominal free fat packed around 

the prosthesis has been suggested to reduce the risk of reankylosis. If used 

this should be harvested just prior to placement to keep the fat fresh and 

improve the chances of revascularization and should be placed just prior to 

wound closure. 

The mouth can now be thoroughly examined and any dental or 

periodontal condition dealt with. If the occlusion has been deranged by the 

disease process, once mobility has been assured, the teeth can be placed in 

the desired occlusion and held with temporary intermaxillary wire fixation. 

In edentulous patients, Gunning splints may be used. If there has been 

maxillary undergrowth in a child then an intermediate wafer, providing space 

for levelling the occlusal plane with ongoing alveolar growth, may also be 

used. Gown and gloves are again changed, ensuring that the instruments used 

in the mouth do not contaminate the facial operative field. At this stage in 

the procedure, the method of reconstruction varies between the child 

(costochondral graft) and the adult (prosthetic joint replacement). 

 

Costochondral grafting 

This provides the main alternative to total joint replacement in the 

adult, but is a second option in the authors’ opinion due to the risk of 

reankylosis. One of the prerequisites to management in the adult is to achieve 
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an adequate gap between the bone surfaces. On occasion, the costochondral 

graft may be preferred due to either local factors such as a heavily irradiated 

bed, allergy to implant materials (although titanium-only prostheses can now 

be produced), lack of surgical expertise to perform prosthetic replacement or 

financial factors where a prosthesis is refused due to cost.  

Microvascular grafting may be considered, although this adds 

considerably to operative time and complications and has the same potential 

for reankylosis for the same reasons as costochondral grafting. In the child, 

costochondral grafting remains the management of choice as a prosthesis 

cannot grow with the child and would inevitably require revision at least at 

cessation of growth. Costochondral grafts also permit ongoing growth, 

although this is unpredictable. For these reasons, we will only describe the 

technique for costochondral grafting in the child. The approach in the adult 

follows the same choices of access to the mandible as for resection of the 

ankylotic mass. In the child a lower cervical incision may be considered, as 

with growth this may rise towards the lower border of the mandible and if 

primarily too high, ultimately end as a scar on the face. 

 

Costochondral graft harvest 

In the child, the contralateral rib usually provides the best curvature 

with the left rib being used for the right side and vice versa. The patient and 

anaesthetist should be warned of the possibility of pleural puncture and 

therefore the necessity for chest drainage post-operatively and difficulties 

with oxygenation intraoperatively. In the female with breast development, 

the incision should be made directly below the breast skin fold. This leaves 

an almost invisible scar which in any case is cosmetically more acceptable. 

In the male, the approach should be lower and aimed at the sixth or seventh 

rib. The incision should follow the line of the ribs unless guided by the 

inframammary fold, and dissection is continued to the rib periosteum. 

Meticulous haemostasis permits better visibility and at this stage the 

periosteal envelope should be preserved. Carry the dissection under the 

periosteum commencing at the maximum curvature of the rib and developing 

the plane inferiorly, ensuring the preservation of the neurovascular bundle 

which lies on the inferior surface of the rib. Raise the periosteum superiorly  

until continuity with the lower dissection is achieved. It may then be possible 

to insert a Doyen retractor initially to retract and subsequently elevate the 

periosteum. The incision through the periosteum should now be continued 

towards the costochondral junction. About 1 cm from this junction, make the 

incision diverge in a ‘Y’ fashion, continuing on to the cartilage side to bring 

the incision edges back together and to complete a diamond shape. The 

cartilage may then be incised, with the remaining periosteum helping to 
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maintain continuity with the rib and thus the costochondral junction. Finally, 

the length of ribm required should be determined. The inner dissection is 

continued with a curved rib raspatory and the lateral rib cut completed with 

a curved rib cutter. The rib is harvested and placed in saline-soaked gauze. 

The wound is closed in layers with deep resorbable sutures to the periosteum 

to aid rib regeneration. Vacuum suction drainage can be placed above this 

layer and the skin is closed with interrupted monofilament. 

 

Reconstruction 

The rib is trimmed and a temporalis interposition graft placed prior to 

rib fixation with the cartilage portion in the glenoid fossa. The rib is held 

with either cortical screws or plates to the lateral border of the ramus in the 

desired position. The lateral aspect of the mandible may be preprepared to 

enable direct fixation of the rib to cancellous bone, permitting a more 

accurate fit. The wound is closed in layers over suction drainage with deep 

resorbable and interrupted monofilamaent to the skin. 

 

TMJ Replacement (TMJ endoprosthesis) 

Endoprosthesis may be either standard or patient-specific. 

The Total Temporomandibular Joint Replacement System (standard 

endoprosthesis) is implanted in the jaw to functionally reconstruct a diseased 

and/or damaged temporomandibular joint. The Total TMJ Replacement 

System is a two-component system comprised of mandibular condyle and 

glenoid fossa components (titanium). Both components are available in 

multiple sizes as right and left side specific designs and are attached to the 

bone by screws.  

Patient-specific TMJ endoprosthesis individually for each patient with 

regard to the patient’s anatomy, pathology and the surgeon’s specifications 

for the design and requested set. Patient-specific TMJ implants and patient-

specific surgical guides are designed on the patient’s skull-mandible 

anatomical model that is recreated from CT scan images. Therefore, the 

patient-specific endoprosthesis precisely fits the patient’s anatomy and 

ensures stable fixation and restoration of anatomical axes. The accuracy 

(regarding the pre-surgical plan) of resection lines, implant positioning and 

restoration of occlusion are ensured by using patient-specific surgical guides. 
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The reconstruction is necessary due to one of the following diagnoses: 

• Ankylosis including but not limited to recurrent ankylosis with 

excessive heterotopic bone formation; 

 Arthritic conditions: osteoarthritis, traumatic arthritis, rheumatoid 

arthritis; 

• Revision procedures where other treatments have failed (e.g. 

alloplastic reconstruction, autogenous grafts); 

• Multiply operated joints; 

• Fracture, functional deformity, benign neoplasms, malignancy; 

• Degenerated or resorbed joints with severe anatomic discrepancies; 

• Developmental abnormality. 

 

Contraindications: 

• Active or chronic infection. 

• Patient conditions where there is insufficient quantity or quality of 

bone to support the components. 

 

Surgical Steps:  

 Exposure of the Ramus, 

 Exposure of the Zygomatic Arch, 

 Exposure of the entire joint, 

 Dissection medial to condylar neck, 

 Ramal exposure, 

 Dissecting around the mandibular branch of the facial nerve, 

 Ramal exposure, 

 Condylectomy, 

 Implantation of Fossa Component, 

 Fitting and Placement of the Mandibular Component, 

 Final Screw Placement. 
 

Trauma of TMJ 

Trauma may have a number of effects upon the TMJ. 

 

Effusion 

Effusion is influx of fluid into the joint, usually either bleeding 

following trauma or inflammatory exudate. It is important to differentiate 

this from septic (infective) arthritis. 

Clinical features 

• Pain over joint. 

• Swelling over joint. 

• Limitation of movement. 
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• Sensation of a blocked ear. 

• Difficulty in occluding posterior teeth. 

Radiology. There is a widened joint space. 

Management: 

• Anti-inflammatory drugs. 

• Rarely, surgical drainage may be needed. 

 

Dislocation 

In dislocation of the TMJ, the condyle is abnormally positioned outside 

the mandibular fossa but within the joint capsule. Dislocation may occur 

during trauma or be caused by failure of muscular coordination. 

Clinical features 

• Inability to close the jaw. 

• Pain. 

• Muscle spasm. 

Radiology. Radiography confirms a clinical diagnosis. The condyle 

may translate beyond the articular eminence normally, without a dislocation, 

so clinical information is essential. The condyle will be anterior and superior 

to the «summit» of the articular eminence. 

Management. Manual manipulation to reduce the dislocation. 

Intravenous sedation with midazolam provides muscle relaxation and greatly 

facilitates this maneuver. The patient should avoid wide mouth opening for 

some days and use the hand to prevent this when yawning. 
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PREPROSTHETIC SURGERY 

 

Preprosthetic surgery involves operations aiming to eliminate certain 

lesions or abnormalities of the hard and soft tissues of the jaws, so that the 

subsequent placement of prosthetic appliances is successful. 

 

Type of preprosthetic surgical procedures: 

1. Extraction of teeth  

 standing teeth 

 unerupted teeth  

2. Soft tissue surgery  

 fraenal attachments  

 vestibular denture-induced hyperplasia  

 palatal hyperplasia  

 leaf fibroma  

 fibrous tuberosities  

 flabby ridges  

3. Bone surgery  

 alveolectomy or alveolotomy  

 bony exostoses and bone undercuts  

 sharp bony ridges torus palatinus  

 torus mandibularis  

 sharp mylohyoid ridge genial tubercles  

 ridge augmentation and vestibuloplasty  

 

Standing teeth should be extracted with an awareness that preservation 

of the bony socket and attached gingiva will materially promote healing by 

preserving the maximum amount of tissue on or within which future 

replacement of the lost unit(s) will be based.  

Good technique ensures that soft-tissue damage by forceps is minimal, 

as does firm digital support of the alveolus during extraction. Compression 

of expanded buccal plate and judicious use of sutures over the socket 

margins, or where minor soft tissue tears have occurred, can also benefit the 

healing process. 

It is clearly beneficial that teeth are extracted without root fracture, but 

this may be unavoidable. Surgical removal of any such roots requires 

awareness by the operator that the ridge form can be influenced by the 

technique employed to remove the fragment. It is unwise to persist in 

attempting to elevate a root through the socket if this causes damage to the 

soft tissue margins or destroys bone in an uncontrolled fashion. A 
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mucoperiosteal flap can often not only preserve soft tissue health but also 

reveal the underlying root in such a way as to minimize bone loss. In some 

cases, bone may be preserved around the coronal aspect of the socket by 

gaining application points for elevators further apically, in a manner similar 

to bone removal for apicectomy. 

 

Unerupted teeth 

Before provision of any prosthesis, it must be ascertained that no buried 

teeth that could compromise longer-term success are present. The most 

commonly found are wisdom teeth, upper canines and lower premolars, and 

an orthopantomogram is an ideal radiograph to reveal such potential 

problems. A judgement is needed as to whether it is likely that an unerupted 

tooth could, within the lifetime of either the patient or the proposed 

prosthesis, cause a problem that would prejudice the appliance. This 

assessment may be relatively easily made where there is related pathology 

such as dentigerous cyst formation around the crown or evidence of 

communication, however minimal, with the surface. In many cases, 

however, it may well be in the patient's best interests to leave such a tooth, 

especially where its depth makes it improbable – even with resorption over 

many years – that it will ever interfere with a prosthesis. Further, its surgical 

removal might risk damage to nerves or involve a considerable amount of 

bone removal resulting in a poorer ridge form. 

If removal is deemed necessary, planned removal of bone in which 

sectioning of the tooth may well reduce this need can better preserve the 

ridge contour and height. 

So-called osteoplastic flaps can, in a limited number of situations, help 

to preserve bone. This technique usually involves hinging the buccal plate 

(with its periosteum intact) from the underlying tooth to gain surgical access, 

and then suturing the intact plate of bone, still with its blood supply through 

the periosteum, back to its anatomical site. 

 

Hard Tissue Lesions or Abnormalities 

The abnormalities associated with hard tissues are classified into two 

categories: 

1. Those that may be smoothed with alveoloplasty immediately after 

extraction of the teeth (sharp spicules, bone edges), or those detected 

and recontoured in an edentulous alveolar ridge. 

2. Congenital abnormalities, such as torus palatinus, torus 

mandibularis, multiple exostoses. 
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Alveoloplasty 

Alveoloplasty is the surgical procedure performed to smooth or 

recontour the alveolar bone, aiming to facilitate the healing procedure as well 

as the successful placement of a future prosthetic restoration. 

After tooth extractions, appropriate recontouring of the alveolar process 

and care of the wound are necessary prerequisites for placement of a 

prosthetic appliance. 

Sometimes, the residual crest presents irregularities, undercuts, or bone 

spicules, which, if not removed before placement of the partial or complete 

denture, lead to injury and stability or retention problems. If the alveolar 

ridge is suspected of presenting abnormal morphology after the extraction of 

one or more teeth, in order to avoid such a possibility, alveoloplasty must be 

performed at the same surgical session. 

 

Alveoloplasty after extraction of single tooth 

When a tooth is hypererupted due to the absence of an antagonist, bone 

irregularity is usually observed after its extraction. This may cause problems 

for the normal healing process and abnormality of the alveolar bone, 

resulting in obstruction of the placement of a prosthetic restorative appliance. 

In such cases, immediately after extraction of the tooth, recontouring of the 

bone in the area must be performed. 

The relative procedure is generally as follows. After extraction of the 

tooth, a flap is created and a rongeur is used to cut the jagged parts of the 

tooth socket, until a clinically appropriate interarch space is created. 

Afterwards, the bone surface is smoothed using a bur and bone file, and 

excess gingivae are trimmed with soft tissue scissors. The area is irrigated 

with plenty of saline solution and the wound is sutured with interrupted 

sutures. 

 

Alveoloplasty after multiple extractions  

This procedure includes: 

 Scheduled extractions. 

 Reflection of the gingivae. 

 Smoothing of alveolar bone. 

 Care of wound. 

 Suturing of the mucoperiosteum. 

 

More specifically, the procedure is as follows. After clinical and 

radiographic examination of the teeth to be extracted, a local anesthetic is 

administered and all the teeth are removed one at a time very carefully, so 

that the alveolar walls are left as intact as possible. Immediately afterwards, 



58 

 

the sharp bony edges are removed (irregular intraseptal bone and bony 

projections) using a rongeur and after retracting the mucoperiosteum, the 

bone is smoothed with a bone file, until the bone surface feels smooth to the 

touch. The flap margins are also trimmed with soft tissue scissors in such a 

way that there is perfect contact after bone removal. 

Afterwards, copious amounts of saline solution are used to irrigate the 

wound and suturing with a continuous suture follows. 

Alveoloplasty must be restricted to the recontouring of large 

irregularities and bone spicules. Otherwise, totally smoothing out the 

alveolar ridge will lead to negative results as far as stability and retention of 

the complete denture are concerned. 

 

Recontouring of edentulous alveolar ridge  

Sometimes, after tooth extractions and the wound has been healed for a 

long time, the residual ridge may present irregularities at a certain point or 

even along the entire alveolar ridge. This is usually the result of not taking 

the necessary measures of bone recontouring after extracting teeth so as to 

ensure optimal and speedy healing. 

In such cases, the bone must be smoothed, to avoid injury and avoid 

obstructing the proper support of complete dentures. Therefore, if there is a 

large bony projection at some point along the alveolar ridge, first an incision 

is made along the length of the crest of the alveolar ridge, where the 

projection has been localized, and reflection of the mucoperiosteum follows. 

The area is then smoothed using a bone file, and the bone is palpated to 

ensure smoothness. Copious irrigation with saline solution follows, as well 

as suturing of the wound. During reflection and use of the bone file, the index 

finger of the nondominant hand must be positioned on the lingual side of the 

flap, protecting it and ensuring its integrity in case of inadvertent sudden 

slippage of an instrument, which would otherwise result in tearing of the 

flap. 

When bone irregularities are present along the entire alveolar ridge, the 

surgical technique includes an extensive incision along the alveolar ridge, 

reflection of the mucoperiosteum, smoothing of the bone, wound cleansing, 

and suturing. This procedure, despite its extent, is not particularly difficult, 

because large or smaller vessels and nerve branches of the area have a known 

course and emergence, so that it is easy to avoid injury or trauma. 

 

Exostoses 

Exostoses are generally bony protuberances, which develop in various 

areas of the jaw. They are not considered real neoplasms, but dysplastic 

exophytic lesions. The etiology of these lesions remains unknown, even 
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though evidence suggests that genetic and environmental factors determine 

their development. 

 

Exostoses are classified into three types:  

 torus palatinus,   

 torus mandibularis,   

 multiple exostoses. 

 

Torus palatinus 

This exostosis is localized at the center of the hard palate and the exact 

causes remain unknown. Clinically, they are common asymptomatic bone 

protuberances, covered by normal mucosa. They vary in size, and the shape 

ranges from a single discrete exostosis, to multiloculated, to bosselated, to 

irregular in shape. They usually do not require any special therapy, except 

for edentulous patients in need of prosthetic rehabilitation, and in cases 

where the patient is greatly bothered by the exostoses. 

Surgical Technique. In order to remove the lesion surgically, an incision 

is made along the midline of the palate, which is composed of two anterior 

and posterior oblique incisions. The incision is designed so as to avoid 

injuring branches of the palatine artery, but also so that there is adequate 

visualization of, and access to, the surgical field without tension and 

injurious manipulations during the procedure. After reflection, the flaps are 

retracted with the aid of sutures or broad periosteal elevators. After complete 

exposure of the lesion, it is sectioned with a fissure bur and the segments are 

individually removed using a monobevel chisel. More specifically, the chisel 

is positioned at the base of the exostosis with the bevel in contact with the 

palatal bone and, there after, each segment of the lesion is removed after a 

slight blow with the mallet. After smoothing the bone surface, excess soft 

tissue is trimmed and, after copious irrigation with saline solution, the flaps 

are repositioned and sutured with interrupted sutures. If the torus palatinus 

is small in size, the incision for creation of the flap is again made along the 

midline, but only with anterior oblique releasing incisions. 

The procedure is then performed in exactly the same way as that already 

mentioned. 

 

Torus mandibularis 

Torus mandibularis is an exostosis of unknown etiology. It is localized 

in the lingual aspect of the body of the mandible, either on one side or more 

commonly on both sides, and as a rule in the canine and premolar region. 

Clinically, it is an asymptomatic bony protuberance covered by normal 

mucosa. Radiographically, it presents as a circumscribed radiopacity in the 
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area of localization. Torus mandibularis is completely innocent in nature and 

does not require any therapy whatsoever, except in cases where complete 

dentures are to be constructed. 

Surgical Technique. An incision is made at the crest of the alveolar 

ridge for the surgical removal of exostoses, and, after extensive reflection of 

the flap lingually, the lesion is removed using a chisel, bone file, or bur. The 

wound is then irrigated with plenty of saline solution and is sutured with 

interrupted sutures. 

 

Multiple exostoses 

These are rare asymptomatic bony excrescences, usually localized at 

the buccal surface of the maxilla and mandible. The causes are unknown, 

although some people suggest that they may be due to bruxism as well as 

chronic irritation of the periodontal tissues. No therapy is usually required, 

except for those cases where, due to the large size of the exostoses, severe 

esthetic and functional problems are created. 

Surgical Technique. After administration of a local anesthetic, an 

incision for the creation of a trapezoidal flap is made. The mucoperiosteum 

is then reflected carefully, which is quite difficult due to the large size and 

nodular presentation of the exostoses. 

During reflection, the index finger of the nondominant hand is 

positioned above the created flap, in order to facilitate its reflection while 

protecting its integrity in case of accidental slippage of the periosteal 

elevator, which would otherwise result in perforation. 

The exostoses are removed with a rongeur or special bur, under a steady 

stream of saline solution, in order to avoid overheating of the bone. The bony 

wound is then smoothed with a bone file and is inspected to ensure the 

smoothness of the alveolar ridge. After this procedure, the surgical field is 

irrigated with saline solution and the excess soft tissues are trimmed, 

especially the interdental papillae of the gingivae. This aims at more precise 

reapproximation and immobilization of the flap during suturing with 

interrupted sutures. 

 

Treatment of skeletal and alveolar ridge discrepancies 

Supraeruption of teeth and associated alveolar bone into opposing 

edentulous spaces in partially edentulous patients precludes prosthetic 

rehabilitation owing to functional loss of freeway space and the fact that the 

opposing arch cannot be restored without the extraction of the offending 

supraerupted dentition. With segmental alveolar surgery, these teeth can be 

repositioned to achieve a more appropriate relationship with the adjacent 



61 

 

dentition and to increase the interarch space to allow for proper prosthetic 

restoration of the opposing dentition. 

A preoperative work-up should include a thorough extraoral and 

intraoral examination. Cephalometric analysis and study models should be 

obtained. Close communication with the restorative dentist is necessary to 

determine expectations regarding the final position of the tooth bearing 

segment postoperatively. Mounted models, model surgery to reposition the 

segment, and diagnostic wax-ups of the proposed opposing dentition help 

one to verify the feasibility and success of the future prosthetic 

reconstruction. Surgical splint fabrication is necessary to support and 

stabilize the segment postoperatively. 

Increased stability is obtained if as many teeth as possible are included 

in the splint to help stabilize the teeth in the repositioned segment. The splint 

can be thickened to the opposing edentulous alveolar ridge to prevent relapse 

and to maintain the new vertical alignment of the repositioned segment.  

In totally edentulous patients with skeletal abnormalities that prevent 

successful prosthetic reconstruction owing to an incompatibility of the 

alveolar arches, orthognathic surgical procedures may create a more 

compatible skeletal and alveolar ridge relationship. This can aid the 

restorative dentist in the fabrication of functional and esthetic restorations. 

During the evaluation and treatment planning stage, the restorative dentist 

should play a major role in determining the final position of the maxillary 

and mandibular arches. Clinical examination, radiographic and 

cephalometric examinations, and articulated models should be attained to 

determine appropriate presurgical vertical and horizontal dimensions. This 

information should be combined with a cephalometric prediction analysis to 

determine the overall problem list and surgical treatment plan. Indexed 

surgical splints that can be rigidly fixed to the edentulous arches should be 

fabricated preoperatively at the time of model surgery; these splints aid in 

surgical repositioning of the maxilla, mandible, or both.  

 

Mandibular augmentation 

One of the most challenging procedures in reconstructive surgery 

remains the reconstruction of the severely atrophic mandible. Patients 

exhibiting these deficits are characteristically overclosed, which creates an 

aged appearance, are usually severely debilitated from a functional 

perspective, and often present with significant risk for pathologic fracture of 

the mandible. 

Because the ideal graft should be vascularized and eventually 

incorporated into the host bone through a combination of osteoconduction 

and induction, autogenous bone grafts consistently meet these 
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requirementsand offer the most advantages to the reconstructive plan. 

Unfortunately, graft resorption and unpredictable remodeling have 

complicated grafting procedures; however, rigid fixation and later 

incorporation of dental implants have allowed for the needed stability 

postoperatively with regard to resorption and have promoted beneficial 

stimulation to preserve existing graft volume. Initially, mandibular 

augmentation with autogenous rib and ileum enjoyed little long-term 

success. However, recent incorporation of rigid fixation, delayed implant 

placement 6 months after grafting (allowing for the initial stage of graft 

resorption), guided tissue regeneration, and BMP have all contributed to 

increased success rates in onlay augmentation of the mandible. 

 

Inferior border augmentation  

Inferior border augmentation has been demonstrated using autogenous 

rib or composite cadaveric mandibles combined with autogenous cancellous 

bone. 

The following describes technique for inferior augmentation of the 

atrophic mandible using the latter method. 

Incisions are placed as inconspicuously as possible from one 

mandibular angle to the other and proceed circumferentially 3 to 4 mm below 

the inferior border of the mandible and anteriorly to the contralateral side. 

The superficial layer of the deep cervical fascia is sharply dissected. The 

fascia is then incorporated in the reflection; a nerve tester is used to perform 

a careful evaluation for the marginal mandibular branch of the facial nerve. 

Facial blood vessels are located and managed with surgical ties accordingly. 

The inferior border is exposed in a subperiosteal dissection with great care 

to avoid intraoral exposure. Cadaveric mandibular adjustment involves 

relieving the condyles and superior rami, thinning the bone to a uniform 

thickness of approximately 2 to 3 mm, and creating a scalloped tray to 

incorporate the autogenous bone. Repeated try-ins are necessary to evaluate 

the overall adaptation to the native mandible. Osseous interfaces as well as 

form and symmetry as they relate to the overall maxillomandibular 

relationship are evaluated. Once appropriate dimensions have been reached, 

the atrophic mandible fits securely inside the cadaveric specimen without 

creating a Class III appearance, and flap closure is attainable, bur holes are 

drilled throughout the specimen to facilitate vascularization. Autogenous 

bone is then obtained from the ileum, morselized, and placed in the cadaveric 

specimen. BMP soaked in collagen is placed in the recipient bed as well as 

in a layered fashion over the autogenous graft. The entire specimen is fixed 

rigidly to the native mandible using screw fixation posterior to the area of 

future implant placement and in the mandibular midline, where implants are 
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usually not placed. Postoperatively patients can function with their 

preexisting prosthesis and enjoy increased stabilization of the mandible. 

When combined with implant placement at 4 to 6 months, this procedure 

results in an overall resorption rate of < 5% and is associated with low rates 

of infection and dehiscence intraorally owing to the maintenance of mucosal 

barriers during reconstruction. 

 

Soft tissue lesions or abnormalities 

Lesions or abnormalities associated with soft tissues and which require 

alteration are also classified into two categories: 

 Congenital abnormalities, such as a hypertrophic frenum, etc. 

 Abnormalities created after the use of dentures (e.g., fibrous 

hyperplasia of the mucosa), and other causes. 

 

Frenectomy 

In many cases, the placement of a complete denture of the maxilla, or 

orthodontic procedures in younger persons requires the removal of the labial 

frenum, especially if it is hypertrophic. Also, in the mandible, the lingual 

frenum may create problems, causing partial or complete ankyloglossia. 

This case is due to attachment of the frenum to the floor of the mouth 

or to the alveolar mucosa. It may even be the result of an extremely short 

frenum that is connected to the tip of the tongue. Ankyloglossia greatly limits 

movements of the tongue, resulting in speech difficulties. 

 

Maxillary labial frenectomy 

Excision of the labial frenum is easy, within the reach of the general 

practitioner, and may be performed with various techniques. The method 

usually employed is that of excision using two hemostats. In this case, the 

procedure used is as follows. After local anesthesia, the lip is pulled upwards, 

and the frenum is grasped using two curved hemostats, which are positioned 

at the superior and inferior margins. 

The lip is then further retracted and a thin scalpel blade incises the tissue 

found behind the hemostat, first behind the lower hemostat and then behind 

the upper hemostat. 

If the frenum is hypertrophic and there is a large space between the 

central incisors, the tissues found between and behind the central incisors are 

also removed. Interrupted sutures are placed along the lateral margins of the 

wound in a linear direction, after the mucosa of the wound margins is 

undermined using scissors 
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Lingual frenectomy 

Removal of the lingual frenum is also a simple procedure, which may 

be performed with or without the help of a hemostat. 

 

Technique using hemostat. After local anesthesia, the tongue is 

retracted upwards and posteriorly with a traction suture that is passed 

through the tip of the tongue. The frenum is then grasped approximately at 

the middle of the vertical length with a straight hemostat, which is parallel 

to the floor of the mouth. Using a scalpel the clasped portion of tissue is 

excised, first above the hemostat and then below. The wound margins are 

then undermined with scissors and interrupted sutures are placed. 

 

Technique without the aid of hemostat. The lingual frenum may be 

removed with a scalpel without the aid of a hemostat. More specifically, after 

upward retraction of the tongue, the frenum is incised with converging 

incisions, first on the area of lingual attachment and then on the other side. 

After the frenum is loosened and the tongue is released, the tongue is 

retracted even further superiorly and posteriorly, to facilitate the removal of 

the rest of the frenum, which is still inplace. After removal of the frenum, 

the wound margins are undermined and suturing follows, as outlined in the 

previous case. Because the frenum is attached close to the deep lingual vein 

and the submandibular duct, careful attention must be given so that injury is 

avoided during the surgical procedure. 

 

Denture-induced fibrous hyperplasia 

Fibrous hyperplasia of the mucosa (formerly known as epulis 

fissuratum or inflammatory hyperplasia) is usually due to chronic trauma of 

the mucosa of the mucolabial or mucobuccal fold, due to ill-fitting complete 

or partial dentures.More specifically, the denture flanges injure this area, 

because they are very thin and longer than normal. The lesion may present 

during initial placement of the dentures, or after a period of time, when, due 

to resorption of the alveolar process, the anatomy of the region changes and 

the necessary adjustment of the prosthetic appliance is neglected. Treatment 

is surgical and consists of excision of the hyperplasia. 

Surgical Technique. After local anesthesia, the lesion is grasped with 

surgical forceps and is gradually excised along the length of the lesion 

superficial to the underlying periosteum. After this procedure is complete, 

the portion of mucosa that has not been reflected, found at the margin of the 

lesion and which corresponds to the superior horizontal aspect of the 

incision, is sutured with the intact periosteum along its entire length, thus 

creating a void. Reattachment of the wound margins is therefore avoided, 
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which would otherwise result in elimination of the depth of the mucolabial 

vestibule. 

After the surgical procedure, and after being lined with a tissue 

conditioner, the denture is inserted into the mouth and is continuously worn 

until the day the sutures are removed. Almost the same procedure is 

performed for smaller lesions that are the result of ill-fitting dentures. 

 

Fibrous hyperplastic retromolar tuberosity 

Fibrous hyperplasia of the soft tissues of the alveolar process is reactive 

in nature, usually observed in the retromolar edentulous area of the maxilla 

and is the result of constant irritation during mastication. Clinically, bilateral 

asymptomatic symmetric lesions with a smooth surface are noted, which are 

elastic and firm during palpation. Size varies and sometimes the lesion may 

grow to be so big that it occupies all of the interarch space during occlusion, 

creating serious problems for construction of a partial or complete denture. 

Treatment is surgical and aims to decrease the size of the fibrous connective 

tissue lesion, thus recontouring the alveolar process. 

Surgical Technique. After administration of a local anesthetic, the 

portion of hyperplastic tissue to be excised is demarcated. Two elliptic 

incisions are then made along the length of the fibrous hyperplasia, one 

buccally and the other palatally. The extent of divergence of the incisions 

depends on the size of the lesion. That is, the larger the diameter of the 

hyperplastic lesion, the more the incisions must diverge. The incisions begin 

at the site of formation of hyperplastic tissue, and are wedge shaped, with 

the scalpel proceeding until it touches bone. The elongated wedge shaped 

portion of the hyperplasia is then removed and the periosteum is reflected 

buccally and palatally, in order to readapt the wound margins. 

Thereafter, the buccal and palatal parts are sutured at the midline of the 

alveolar ridge using a continuous suture. 

 

Papillary hyperplasia of the palate 

Papillary hyperplasia is a rare pathologic condition localized most often 

in the palate. It usually occurs in edentulous patients who have been wearing 

dentures for a long time and is possibly due to inflammatory hyperplasia of 

the mucosa because of chronic local irritation. The lesion may present, to a 

limited extent, even in patients with dentition. In such a case, etiological 

factors include mechanical and thermal irritation from foods, smoking, etc. 

Clinically, these are multifocal hyperplastic nodules of the mucosa of 

the palate, between which food may accumulate, potentiating the 

inflammatory reaction. 
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Treatment is surgical and consists of removal of the Lesion with a 

scalpel or electrosurgical loop. 

 

Gingival fibromatosis 

This is a benign condition, which is characterized by slow progressive 

swelling of the gingivae proper (attached gingivae) and alveolar mucosa 

(loose gingivae). 

The lesion may be generalized or localized and is due to hereditary or 

acquired causes. 

Clinically, gross hyperplasia of the gingivae is observed, which may 

partially or completely cover the crowns of the teeth, depending on the case. 

The surface of the gingivae is lobular, reddish, and firm to palpation, while 

the inflammation and bone resorption vary. 

Treatment is surgical and consists of segmental excision of the 

gingivae. 

Surgical Technique. After administration of a local anesthetic, the teeth 

presenting excessive mobility are removed. An incision is then made on the 

alveolar ridge and the hyperplastic gingivae are reflected buccally and 

lingually. Excision of the lesion is performed in segments with beveling and 

is done very carefully, so that the mental and lingual nerves are not injured. 

The alveolar ridge is then smoothed and, after the wound margins are 

reapproximated, interrupted sutures are placed. 

 

Submucous vestibuloplasty 

This procedure is particularly useful in patients who have undergone 

alveolar ridge resorption with an encroachment of attachments to the crest of 

the ridge. 

Submucous vestibuloplasty is ideal when the remainder of the maxilla 

is anatomically conducive to prosthetic reconstruction. 

Adequate mucosal length must be available for this procedure to be 

successful without disproportionate alteration of the upper lip. If a tongue 

blade or mouth mirror is placed to the height of the maxillary vestibule 

without distortion or inversion of the upper lip, adequate labiovestibular 

depth is present. If distortion occurs then maxillary vestibuloplasty using 

split-thickness skin grafts or laser vestibuloplasty is the appropriate 

procedure. 

Submucous vestibuloplasty can be performed in the office setting under 

outpatient general anesthesia or deep sedation. A midline incision is placed 

through the mucosa in the maxilla, followed by mucosal undermining 

bilaterally. A supraperiosteal separation of the intermediate muscle and soft 

tissue attachments is completed. Sharp incision of this intermediate tissue 
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plane is made at its attachment near the crest of the maxillary alveolus. This 

tissue layer may then be excised or superiorly repositioned. Closure of the 

incision and placement of a postsurgical stent or denture rigidly screwed to 

the palate is necessary to maintain the new position of the soft tissue 

attachments. Removal of the denture or stent is performed 2 weeks 

postoperatively. During the healing period, mucosal tissue adheres to the 

underlying periosteum, creating an extension of fixed tissue covering the 

maxillary alveolus. 

A final reline of the patient’s denture may proceed at approximately 1 

month postoperatively. 

 

Maxillary vestibuloplasty 

When a submucous vestibuloplasty is contraindicated, mucosa pedicled 

from the upper lip may be repositioned at the depth of the vestibule in a 

supraperiosteal fashion. 

The exposed periosteum can then be left to epithelialize secondarily. 

Split-thickness skin grafts may be used to help shorten the healing period. In 

addition, placement of a relined denture may minimize patient discomfort 

and help to mold and adapt underlying soft tissues and/or skin grafts. 

Another option in this situation is laser vestibuloplasty. A carbon 

dioxide laser is used to resect tissue in a supraperiosteal plane to the depth 

of the proposed vestibule. A denture with a soft reline is then placed to 

maintain vestibular depth. 

Removal of the denture in 2 to 3 weeks reveals a nicely epithelialized 

vestibule that extends to the desired depth. 

 

Lip-switch vestibuloplasty 

Both lingually based and labially based vestibuloplasties have been 

described. In the former an incision in the lower lip and submucosa 

undermining to the alveolus is followed by a supraperiosteal dissection to 

the depth of the vestibule. The mucosal flap is then sutured to the depth of 

the vestibule and stabilized with a stent or denture. The labial denuded tissue 

is allowed to epithelialize secondarily. 

In the transpositional vestibuloplasty, the periosteum is incised at the 

crest of the alveolus and transposed and sutured to the denuded labial 

submucosa. The elevated mucosal flap is then positioned over the exposed 

bone and sutured to the depth of the vestibule. 

These procedures provide satisfactory results provided that adequate 

mandibular height exists preoperatively. A minimum of 15 mm is acceptable 

for the above procedures. Disadvantages include unpredictable results, 

scarring, and relapse. 
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MUCOGINGIVAL SURGERY 

 

Mucogingival therapy is a general term used to describe periodontal 

treatment involving procedures for correction of defects in morphology, 

position, and/or amount of soft tissue and underlying bone support at teeth 

and implants. 

A more specific term, mucogingival surgery, was introduced by 

Friedman (1957) and was defined as «surgical procedures designed to 

preserve gingiva, remove aberrant frenulum or muscle attachments, and 

increase the depth of the vestibule». Frequently, however, the term 

«mucogingival surgery» was used to describe all surgical procedures that 

involved both the gingiva and the alveolar mucosa.  

Consequently, not only were techniques designed to enhance the width 

of the gingiva and to correct particular soft tissue defects regarded as 

mucogingival procedures, but certain pocket elimination approaches were 

also included in this group of periodontal treatment modalities.  

In 1993, Miller proposed the term periodontal plastic surgery, 

considering that mucogingival surgery had moved beyond the traditional 

treatment of problems associated with the amount of gingivae and recession 

type defects to also include correction of ridge form and soft tissue esthetics. 

Periodontal plastic surgery would accordingly be defined as «surgical 

procedures performed to prevent or correct anatomic, developmental, 

traumatic or disease‐ induced defects of the gingiva, alveolar mucosa or 

bone».  

Among treatment procedures that may fall within this definition are 

various soft and hard tissue procedures aimed at: 

 Gingival augmentation 

 Root coverage 

 Correction of mucosal defects at implants 

 Crown lengthening 

 Gingival preservation at ectopic tooth eruption 

 Removal of aberrant frenulum 

 Prevention of ridge collapse associated with tooth extraction 

 Augmentation of the edentulous ridge. 

 

Marginal tissue recession 

At least three different types of marginal tissue recessions may be 

defined: 

1. Recessions associated with mechanical factors, predominately 

toothbrushing trauma. Recessions resulting from improper toothbrushing 

techniques are often found at sites with clinically healthy gingiva and where 
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the exposed root has a wedgeshaped defect, the surface of which is clean, 

smooth, and polished. 

2. Recessions associated with localized plaque‐ induced 

inflammatory lesions. Such recessions may be found at teeth that are 

prominently positioned, that is the alveolar bone is thin or absent (bone 

dehiscence), and where in addition the gingival tissue is thin (delicate). An 

inflammatory lesion that develops in response to subgingival plaque 

occupies the connective tissue adjacent to the dentogin-gival epithelium. 

Measurements made by Waerhaug (1952) suggest that the distance between 

the periphery of microbial plaque on the tooth surface and the lateral and 

apical extension of the inflammatory cell infiltrate seldom exceeds 1-2 mm. 

Thus, if the free gingiva is voluminous, the infiltrate will occupy only a small 

portion of the connective tissue. In a thin and delicate gingiva, on the other 

hand, the entire connective tissue portion may be engaged. Proliferation of 

epithelial cells from the oral as well as the dentogingival epithelium into the 

thin and degraded connective tissue may bring about a subsidence of the 

epithelial surface, which clinically becomes manifest as recession of the 

tissue margin. 

3. Recessions associated with generalized forms of destructive 

periodontal disease. The loss of periodontal support at proximal sites may 

result in compensatory remodeling of the support at the buccal/lingual aspect 

of the teeth, leading to an apical shift of the soft tissue margin. In addition, 

apical displacement of the soft tissue margin is an inevitable consequence of 

the resolution of periodontal lesions following treatment, and is 

independent of a non‐ surgical or a surgical treatment approach. 

 

Indications for gingival augmentation 

The apicocoronal width of gingiva and the presence of an attached 

portion of gingiva are not of decisive importance for the maintenance of 

gingival health and the height of the periodontal tissues. Consequently, the 

presence of a narrow zone of gingiva per se cannot justify surgical 

intervention. However, gingival augmentation should be considered in 

situations where, for example, the patient experiences discomfort during 

toothbrushing and/or chewing due to interference from a lining mucosa at 

teeth or implants. Furthermore, when orthodontic tooth movement is planned 

and the final positioning of the tooth can be expected to result in an alveolar 

bone dehiscence, an increase of the thickness of the covering soft tissue may 

reduce the risk for development of soft tissue recession. An increase of the 

thickness of the gingiva may also be considered when subgingival 

restorations are placed in areas with a thin marginal tissue. 
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Gingival augmentation procedures 

Gingival augmentation operations comprise a number of surgical 

techniques, the majority of which have been developed mainly on an empiric 

basis. The earliest of these techniques are the «vestibular extension 

operations», which were designed mainly with the objective of extending the 

depth of the vestibular sulcus. In recent years, however, pedicle or free soft 

tissue grafts have become the most commonly used techniques in the 

management of «insufficient» gingival dimensions, because of higher 

predictability of the healing result. 

 

Vestibular/gingival extension procedures 

The «denudation techniques» included the removal of all soft tissue 

within an area extending from the gingival margin to a level apical to the 

mucogingival junction, leaving the alveolar bone completely exposed 

Healing following this type of treatment resulted often in an increased height 

of the gingival zone, although in some cases only a very limited effect was 

observed. However, the exposure of alveolar bone produced severe bone 

resorption with permanent loss of bone height. In addition, the recession of 

marginal gingiva in the surgical area often exceeded the gain of gingiva 

obtained in the apical portion of the wound. Due to these complications and 

severe postoperative pain for the patient, the use of the «denudation 

technique» can hardly be justified. With the «periosteal retention» procedure 

or «split‐ flap» procedure, only the superficial portion of the oral mucosa 

within the wound area was removed, leaving the bone covered by 

periosteum. Although the preservation of the periosteum implies that less 

severe bone resorption will occur than following the «denudation 

technique», loss of crestal bone height was also observed following this type 

of operation unless a relatively thick layer of connective tissue was retained 

on the bone surface. If a thick layer was not secured, the periosteal 

connective tissue tended to undergo necrosis and the subsequent healing 

closely resembled that following the «denudation technique» described 

above. 

Other described gingival extension procedures may be considered as 

modifications of the «denudation» and «split‐ flap» techniques or 

combinations of these procedures. The apically repositioned flap procedure, 

for instance, involved the elevation of soft tissue flaps and their displacement 

during suturing in an apical position, often leaving 3–5 mm of alveolar bone 

denuded in the coronal part of the surgical area. This resulted in the same 

risk for extensive bone resorption as with other «denudation techniques». It 

was proposed by Friedman (1962) that a post‐ surgical increase of the width 

of the gingiva can be predicted with the «apically repositioned flap», but 
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several studies indicated that the presurgical width most often was retained 

or was only slightly increased. 

The vestibular/gingival extension procedures referred to were based on 

the assumption that it is the frictional forces encountered during mastication 

that determine the presence of a keratinized tissue adjacent to the teeth. 

Therefore, it was believed that by the displacement of muscle attachments 

and the extension of vestibular depth, the regenerating tissue in the surgical 

area would be subjected to physical impacts and adapt to the same functional 

requirements as those met by «normal» gingiva. Later studies, however, 

showed that the characteristic features of the gingiva are determined by 

inherent factors in the tissue rather than being the result of functional 

adaptation and that the differentiation (keratinization) of the gingival 

epithelium is controlled by morphogenetic stimuli from the underlying 

connective tissue. 

 

Grafting procedures 

1. The surgical procedure is initiated with the preparation of the 

recipient site. A periosteal bed free from muscle attachment and of sufficient 

size is prepared by sharp dissection. The partial‐ thickness flap is displaced 

apically and sutured.  

2. In order to ensure that a graft of sufficient size and proper contour 

is removed from the donor area, usually the palatal mucosa in the region of 

the premolars, it is recommended to produce a foil template over the 

recipient site. The template is transferred to the donor site where it is outlined 

by a shallow incision. A graft with a thickness of approximately 1.5–2 mm 

is then  dissected from the donor area. It is advocated to place the sutures in 

the graft before it is cut completely free from the donor area since this may 

facilitate its transfer to the recipient site. 

3. The graft is immediately transferred to the prepared recipient bed 

and sutured. In order to immobilize the graft at the recipient site, the sutures 

must be placed in the periosteum or the adjacent attached gingiva. After 

suturing, pressure is exerted against the graft for 5 minutes in order to 

eliminate blood and exudate from between the graft and the recipient bed. 

The palatal wound is protected with a periodontal dressing. To retain the 

dressing, a stent usually has to be used. 

4. The sutures and periodontal dressing are removed after 1–2 weeks. 
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Pedicle soft tissue graft procedures 

 

Rotational flap procedures 

1. The rotational flap procedure is initiated with the preparation of 

the recipient site. A reverse bevel incision is made all along the soft tissue 

margin of the defect. After removal of the dissected pocket epithelium, the 

exposed root surface is thoroughly curetted.  

2. At a distance of approximately 3 mm from the wound edge, which 

delineates the defect at the side opposite the donor area, a superficial incision 

is performed extending from the gingival margin to a level approximately 

3 mm apical to the defect. Another superficial incision is placed horizontally 

from this incision to the opposite wound edge. The epithelium together with 

the outer portion of the connective tissue within the area delineated by these 

incisions and the wound edges is removed by sharp dissection. In this way a 

3‐ mm wide recipient bed is created at the one side of the defect, as well as 

apical to the defect. 

3. A tissue flap to cover the recession is then dissected in the adjacent 

donor area. The preparation of this flap is initiated by a vertical superficial 

incision placed parallel to the wound edge of the recession and at a distance 

that exceeds the width of the recipient bed and the exposed root surface by 

approximately 3 mm. This incision is extended beyond the apical level of the 

recipient bed and is terminated within the lining mucosa with an oblique 

releasing incision directed towards the recession site. An incision connecting 

the vertical incision and the incision previously made around the recession 

is placed approximately 3 mm apical to the gingival margin of the donor site. 

4. A split‐ thickness flap is then prepared by sharp dissection within 

the area delineated by these incisions so that a layer of connective tissue is 

left covering the bone in the donor area when the flap is displaced laterally 

over the denuded root surface. It is important that the oblique releasing 

incision is made far enough apically that the tissue flap can be placed on the 

recipient bed without being subjected to tearing forces when adjacent soft 

tissues are moved. The prepared tissue flap is rotated about 45° when sutured 

at the recipient bed. 

5. The suturing of the flap should secure a close adaptation of the 

pedicle graft to the underlying recipient bed. Pressure is applied against the 

flap for 2–3 minutes in order to further secure a good adaptation. To protect 

the surgical area during the initial phase of healing, a periodontal dressing 

may be applied. A light‐ cured dressing material is preferably used since this 

can be applied without dislocating the flap and has, in addition, a favorable 

esthetic appearance. 
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6. Following removal of the dressing and the sutures, usually after 

10–14 days, the patient is instructed to avoid mechanical tooth cleaning for 

a further 2 weeks, but to rinse twice daily with a chlorhexidine solution as a 

method of infection control. 

 

Advanced flaps 

1. The coronally advanced flap procedure is initiated with the 

placement of two apically divergent vertical releasing incisions, extending 

from a point coronal to the cemento-enamel junction (CEJ) at the mesial and 

distal line axis of the tooth and apically into the lining mucosa. 

2. A split‐ thickness flap is prepared by sharp dissection mesial and 

distal to the recession and connected with an intracrevicular incision. Apical 

to the receded soft tissue margin on the facial aspect of the tooth, a full‐
thickness flap is elevated to maintain maximal thickness of the tissue flap 

to be used for root coverage. Approximately 3 mm apical to the bone 

dehiscence, a horizontal incision is made through the periosteum, followed 

by blunt dissection into the vestibular lining mucosa to release muscle 

tension. The blunt dissection is extended buccally and laterally to such an 

extent that the mucosal graft is tension‐ free when positioned coronally at 

the level of the CEJ. The facial portion of the interdental papillae is 

deepithelialized to allow for a final placement of the flap margin coronal to 

the CEJ. 

3. The tissue flap is coronally advanced, adjusted for optimal fit to 

the prepared recipient bed, and secured at a level 1‐ 2 mm coronal to the CEJ 

by suturing the flap to the connective tissue bed in the papilla regions. 

Additional lateral sutures are placed to carefully close the wound of the 

releasing incisions. Mechanical tooth cleaning is avoided during the first 3–

4 weeks of healing (rinsing with a chlorhexidine solution is prescribed), and 

when re‐ instituted, instructions in the use of a tooth brushing technique 

creating minimal apically directed trauma to the soft tissue margin is given. 

 

The technique for a laterally moved, coronally advanced flap is as 

follows 

1. A vertical incision is made approximately 3 mm from the lateral 

edge of the recession defect at the side opposite the donor area, and parallel 

to the lateral border of the recession defect. The incision is extended from 

the level of the CEJ to a point approximately 3 mm apical to the defect. At 

the marginal end of the vertical incision (at the level of the CEJ), a horizontal 

incision is made towards the recession defect. A third incision is made 

parallel to the lateral soft tissue margin of the recession defect on the donor 

side, from the bottom of the defect to the apical termination of the vertical 
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incision on the recipient side. The area delineated by these incisions is de‐
epithelialized. In this way a 3‐ mm wide recipient bed is created lateral as 

well as apical to the defect. 

2. A pedicle graft is harvested from the adjacent tooth site by the use 

of three incisions: (1) a beveled intrasulcular incision along the lateral edge 

of the recession defect; (2) a horizontal submarginal incision with a length 

6 mm greater than the width of the recession defect; and (3) a beveled oblique 

vertical incision extending into the alveolar mucosa and parallel to the first 

incision. The outline of the submarginal incision should preserve 3 mm of 

marginal soft tissue at the donor tooth, and prefer-ably provide at least 2 mm 

of keratinized tissue along the entire mesiodistal extension of the flap. 

3. The flap is mobilized as a split‐ thickness flap in its lateral parts, 

while the center part, which will be placed over the exposed root, is elevated 

as a full-thickness flap. Apical to the mucogingival line, the elevation is 

continued as a split‐ thickness flap until it is possible to passively move the 

mucosal graft laterally to the recipient site. 

4. Blunt dissection is performed into the vestibular mucosa to release 

muscle tension and permit coro-nal advancement and passive adaptation of 

the flap to a level coronal to the CEJ. 

5. The facial surface of the interdental papillae is de‐ epithelized to 

create connective tissue beds to which the laterally moved, coronally 

advanced flap can be sutured. 

6. The suturing of the flap starts with the placement of two 

interrupted periosteal sutures in the most apical end of the vertical releasing 

incisions, and continues with a series of interrupted sutures, directed in an 

apicocoronal direction from the flap to the adjacent wound edge. A 

horizontal double mattress periosteal suture is placed apical to the vertical 

incisions to reduce lip tension on the root coverage portion of the flap. The 

coronal suture is a sling suture, which permits a precise adaptation of the flap 

against the root surface and the interdental connective tissue beds. 

 

Techniques in periodontal pocket surgery 

 

Gingivectomy procedures 

The gingivectomy procedure as it is employed today was first described 

in 1951 by Goldman: 

1.When the dentition in the area scheduled for surgery has been 

properly anesthetized, the depths of the pathologic pockets are identified 

with a conventional periodontal probe. At the level of the bottom of the 

pocket, the gingiva is pierced and a bleeding point is produced on the outer 

surface of the soft tissue. The pockets are probed and bleeding points 
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produced at one or more location points around each tooth in the area. The 

series of bleeding points produced describes the depth of the pockets in the 

area scheduled for treatment and is used as a guideline for the incision. 

2. The primary incision, which may be made with a scalpel No. 15/16, 

should be planned to give a thin and properly festooned margin of the 

remaining gingiva. Thus, in areas where the gingiva is bulky, the incision 

must be placed at a more apical level than in areas with a thin gingiva, where 

a less accentuated bevel is needed. The beveled incision is directed towards 

the base of the pocket. In areas where the interdental pockets are deeper than 

the buccal or lingual pockets, additional amounts of buccal and/or lingual 

(palatal) gingiva must be removed in order to establish a «physiologic» 

contour of the gingival margin. This is often accomplished by initiating the 

primary incision at a more apical level. 

3. Once the primary incision is completed on the buccal and lingual 

aspects of the teeth, the interproximal soft tissue is separated from the 

interdental periodontium by a secondary incision using an Orban knife or a 

Waerhaug knife. 

4. The incised tissues are carefully removed with a curette or a scaler. 

Pieces of gauze packs often have to be placed in the interdental areas to 

control bleeding. When the field of operation is properly prepared, the 

exposed root surfaces are carefully debrided. 

5. Following meticulous debridement, the dentogingival regions are 

probed again to detect any remaining pockets. The gingival contour is 

checked and, if necessary, corrected with the use of knives or rotating 

diamond burs. 

6. To protect the incised area during the period of healing, the wound 

surface must be covered by a periodontal dressing. The dressing should be 

closely adapted to the buccal and lingual wound surfaces as well as to the 

interproximal spaces. Care should be taken not to allow the dressing to 

become too bulky, since this is not only uncomfortable for the patient, but 

also facilitates its dislodgement. 

7. The dressing should remain in position for 10–14 days. After removal 

of the dressing, the teeth must be cleaned and polished. The root surfaces are 

carefully checked and remaining calculus removed with a curette. Excessive 

granulation tissue is eliminated with a curette. The patient is instructed to 

clean the operated segments of the dentition, which now have a different 

anatomy compared to the preoperative situation. 
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Flap procedures 

 

Original Widman flap 

1. Sectional releasing incisions are first made to demarcate the area 

scheduled for surgery. These incisions are made from the mid‐ buccal 

gingival margins of the two peripheral teeth of the treatment area and are 

continued for several millimeters out into the alveolar mucosa. The two 

releasing incisions are connected by a gingival incision, which follow the 

outline of the gingival margin and separate the pocket epithelium and the 

inflamed connective tissue from the non‐ inflamed gingiva. Similar 

releasing and gingival incisions, if needed, are made on the lingual aspect of 

the teeth. 

2. A mucoperiosteal flap is elevated to expose at least 2–3 mm of the 

marginal alveolar bone. The collar of inflamed tissue around the neck of the 

teeth is removed with curettes and the exposed root surfaces are carefully 

instrumented. Bone recontouring is recommended in order to achieve an 

ideal anatomic form of the underlying alveolar bone. 

3. Following careful debridement of the teeth in the surgical area, the 

buccal and lingual flaps are laid back over the alveolar bone and secured in 

this position with interproximal sutures. Widman pointed out the importance 

of placing the soft tissue margin at the level of the alveolar bone crest, so 

that no pockets would remain. Often the interproximal areas are left without 

soft tissue coverage of the crestal bone. 

The main advantages of the «original Widman flap» procedure in 

comparison to the gingivectomy proce-dure include, according to Widman 

(1918): 

 Less discomfort for the patient, since healing occurred by primary 

intention 

 Possible to re‐ establish a proper contour of the alveolar bone in 

sites with angular bony defects. 

 

Neumann flap 

1. An intracrevicular incision is made through the base of the gingival 

pockets and the entire gingiva (and part of the alveolar mucosa) is elevated 

in a mucoperiosteal flap. Sectional releasing incisions are made to demarcate 

the area of surgery.  

2. Following flap elevation, the inside of the flap is curetted to remove 

the pocket epithelium and the granulation tissue. The root surfaces are 

subsequently carefully debrided. Any irregularities of the alveolar bone crest 

are corrected. 
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3. The flaps are then trimmed to allow both an optimal adaptation to 

the teeth and a proper coverage of the alveolar bone on both the 

buccal/lingual (palatal) and the interproximal sites. Neumann (1920) pointed 

out the importance of removing the soft tissue pockets, that is replacing the 

flap at the crest of the alveolar bone. 

 

Modified flap operation 

In a publication from 1931, Kirkland described a surgical procedure to 

be used in the treatment of «periodontal pus pockets». The procedure was 

called the modified flap operation, and is basically an access flap used to 

allow proper root debridement. 

1. Pocket incisions are made on both the labial and the lingual aspects 

of the interdental area. The incisions are extended in a mesial and a distal 

direction. 

2. The gingiva is retracted labially and lingually to expose the diseased 

root surfaces which are carefully debrided. Angular bony defects are curetted 

but no bone is removed. 

3. Following the elimination of the pocket epithelium and granulation 

tissue from the inner surface of the flaps, these are replaced at their original 

position and secured with interproximal sutures. 

In contrast to the original Widman flap as well as the Neumann flap, 

the modified flap operation does not include (1) extensive removal of non‐
inflamed tissues and (2) apical displacement of the gingival margin. The 

method could be useful in the anterior regions of the dentition for esthetic 

reasons, since the root sur-faces are not markedly exposed. Another 

advantage of the modified flap operation was the potential for bone 

regeneration in intrabony defects that, according to Kirkland (1931), 

frequently occurred. 

 

The main objectives of the flap procedures so far described were to: 

 Facilitate the debridement of the root surfaces as well as the 

removal of the pocket epithelium and the inflamed connective tissue 

 Eliminate the deepened pockets (the original Widman flap and the 

Neumann flap) 

 Cause a minimal amount of trauma to the remaining periodontal 

tissues and a minimum of discomfort to the patient. 

 

Apically repositioned flap 

1. A reverse bevel incision is made using a scalpel. How far from the 

buccal/lingual gingival margin the incision should be made is dependent on 

the pocket depth as well as the thickness and the width of the gingiva. If 
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preoperatively the gingiva is thin and only a narrow zone of keratinized 

tissue is present, the incision should be made close to the tooth. The beveling 

incision should be given a scalloped outline, to ensure maximal 

interproximal coverage of the alveolar bone when the flap subsequently is 

repositioned. Vertical releasing incisions extending out into the alveolar 

mucosa (i.e. past the mucogingival junction) are made at each of the end 

points of the reverse incision, thereby making apical repositioning of the flap 

possible. 

2. A full‐ thickness mucoperiosteal flap including bucal/lingual 

gingiva and alveolar mucosa is raised by means of a mucoperiosteal elevator. 

The flap has to be elevated beyond the mucogingival line in order to be able 

later to reposition the soft tissue apically. The marginal collar of tissue, 

including pocket epithelium and granulation tissue, is removed with curettes, 

and the exposed root surfaces are carefully scaled and planed. 

3. The alveolar bone crest is recontoured with the objective of 

recapturing the normal form of the alveolar crest, but at a more apical level. 

The osseous surgery is performed using burs and/or bone chisels. 

4. Following careful adjustment, the buccal/lingual flap is 

repositioned to the level of the newly recon-toured alveolar bone crest and 

secured in this position. The incisional and excisional technique used means 

that it is not always possible to obtain proper soft tissue coverage of the 

denuded interproximal alveolar bone. A periodontal dressing should 

therefore be applied to protect the exposed bone and to retain the soft tissue 

at the level of the bone crest. After healing, an «adequate» zone of gingiva is 

preserved and no residual pockets should remain. 

 

To handle periodontal pockets on the palatal aspect of the maxillary 

teeth, Friedman described a modification of the «apically repositioned flap», 

which he termed the beveled flap: 

1. In order to allow the tissue at the gingival margin to follow the 

outline of the alveolar bone crest properly, a conventional mucoperiosteal 

flap is first elevated. 

2. Tooth surfaces are debrided and osseous recontouring is performed. 

3. The palatal flap is subsequently replaced and the gingival margin is 

adjusted to the alveolar bone crest by a secondary scalloped and beveled 

incision. The flap is secured in this position with interdental sutures. 

 

Among a number of suggested advantages of the apically repositioned 

flap procedure, the following have been emphasized: 

 Minimum pocket depth postoperatively 
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 If optimal soft tissue coverage of the alveolar bone is obtained, the 

post‐ surgical bone loss is minimal 

 Postoperative position of the gingival margin may be controlled and 

the entire mucogingival complex may be maintained. 

 

The removal of periodontal tissues by bone resection and the 

subsequent exposure of root surfaces (which may cause esthetic and root 

sensitivity problems) are regarded as the main disadvantages of this 

technique. 

 

Modified Widman flap 

Ramfjord and Nissle (1974) described the modified Widman flap 

technique that is also recognized as the open flap curettage technique. It 

should be noted that, while the original Widman flap technique included both 

apical displacement of the flap(s) and osseous recontouring (elimination of 

bony defects) to obtain proper pocket elimination, the modified Widman flap 

technique is not intended to meet these objectives. 

1. According to the description by Ramfjord and Nissle (1974), the 

initial incision, should be parallel to the long axis of the tooth and placed 

approximately 1 mm from the buccal gingival margin in order to properly 

separate the pocket epithelium from the flap. If the pockets on the buccal 

aspects of the teeth are <2 mm deep or if esthetic considerations are 

important, an intracrevicular incision may be made. Furthermore, the 

scalloped incision should be extended as far as possible in between the teeth, 

to allow maximum amounts of the interdental gingiva to be included in the 

flap. A similar incision technique is used on the palatal aspect. Often, 

however, the scalloped outline of the initial incision may be accentuated by 

placing the knife at a distance of 1–2 mm from the mid‐ palatal surface of 

the teeth. By extending the incision as far as possible in between the teeth, 

sufficient amounts of tissue can be included in the palatal flap to allow for 

proper coverage of the interproximal bone when the flap is sutured. Vertical 

releasing incisions are not usually required. 

2. Buccal and palatal full‐ thickness flaps are carefully elevated with 

a mucoperiosteal elevator. The flap elevation should be limited and allow 

only a few millimeters of the alveolar bone crest to become exposed. To 

facilitate the gentle separation of the collar of pocket epithelium and 

granulation tissue from the root surfaces, an intracrevicular incision is made 

around the teeth (second incision) to the alveolar crest. 

3. A third incision made in a horizontal direction and in a position 

close to the surface of the alveolar bone crest separates the soft tissue col-lar 

of the root surfaces from the bone. 
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4. The pocket epithelium and the granulation tissues are removed by 

means of curettes. The exposed roots are carefully scaled and planed, except 

for a narrow area close to the alveolar bone crest in which remnants of 

attachment fibers may be preserved. Angular bony defects are carefully 

curetted. 

5. Following the curettage, the flaps are trimmed and adjusted to the 

alveolar bone to obtain complete coverage of the interproximal bone. If this 

adaptation cannot be achieved by soft tissue recontouring, some bone may 

be removed from the outer aspects of the alveolar process in order to 

facilitate the all‐ important flap adaptation. The flaps are sutured together 

with individual interden-tal sutures. Surgical dressing may be placed over 

the area to ensure close adaptation of the flaps to the alveolar bone and root 

surfaces. The dressing, as well as the sutures, is removed after 1 week. 

 

The main advantages of the modified Widman flap technique in 

comparison to the other procedures previously described are, according to 

Ramfjord and Nissle (1974): 

 Possibility of obtaining a close adaptation of the soft tissues to the 

root surfaces 

 Minimum of trauma to which the alveolar bone and the soft 

connective tissues are exposed 

 Less exposure of the root surfaces, which from an esthetic point of 

view is an advantage in the treatment of anterior segments of the dentition. 
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TESTS AND TASKS 

 

TOPIC: NEUROLOGIC DISORDERS OF THE MAXILLOFACIAL 

REGION 

 

TESTS 

 

1. In what case is anticonvulsant used to relieve facial pain?  

1) trigeminal neuritis; 

2) trigeminal neuralgia; 

3) traumatic damage of the trigeminal nerve branches; 

4) neuritis of the facial nerve. 

 

2. Most common reasons of the glossodynia: 

1) hypertension II-III degree 

2) hepatopancreatitis 

3) inflammation of the meninges 

 

3.  What is the branch of the trigeminal nerve? 

1) n. facialis 

2) n. mandibularis 

3) n. vagus 

 

4. Endonasal iontophoresis is the most effective in case of: 

1) neuralgia of the nasal-ciliary root 

2) pterygopalatine neuralgia 

3) neuralgia of the II branch of the V nerve 

 

5. Tranquilizers for trigeminal neuralgia are prescribed for: 

1) correction of possible concomitant asthenic conditions; 

2) reduce the emotional coloring of pain; 

3) potentiation of the action of the main pharmacological 

preparations; 

4) as the main pathogenetic treatment. 

 

6. Which group of drugs does relieve paroxysmal pain in trigeminal 

neuralgia? 

1) analgesics; 

2) tranquilizers; 

3) anticonvulsants; 

4) non-steroidal anti-inflammatory. 

https://www.google.by/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwiyvOT5xN3oAhVB66QKHbkcD20QFjABegQIBhAB&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F336714762_Neurologic_Disorders_of_the_Maxillofacial_Region&usg=AOvVaw2cNnoZmxi4uhH_lwgObd_g
https://www.google.by/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwiyvOT5xN3oAhVB66QKHbkcD20QFjABegQIBhAB&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F336714762_Neurologic_Disorders_of_the_Maxillofacial_Region&usg=AOvVaw2cNnoZmxi4uhH_lwgObd_g


82 

 

 

7. Glossodynia is: 

1) The obsolete name for glossoalgia; 

2) Collective concept of tongue pain; 

3) Independent disease. 

 

8. Hypergeisia is: 

1) Сlinical muscular twitching; 

2) Increased skin sensitivity; 

3) Perversion of taste. 

 

9. Hyparkinosis is: 

1) a disease that manifests itself in the form of spontaneous tics, 

movements and convulsions of certain muscle groups; 

2) a pathology characterized by smooth or sharp twitching of facial 

muscles.  

 

10. To diagnose neuralgia of the pharyngeal pharyngeal nerve it is necessary 

to apply: 

1) to do mandibular anesthesia; 

2) blockade of the submandibular node; 

3) to grease the throat with dikain. 

 

Answers: 1 – 2; 2 – 2; 3 – 2; 4 – 1; 5 – 3, 4; 6 – 1, 2, 3; 7 – 1; 8 – 3; 9 

– 1; 10 – 3. 

 

TASKS 

 

Task 1. A 50-year-old partially toothless male has a sharp pain from 

his teeth while eating of cold foods and breathing cold air. The pain lasts 

only during exposure. During examination, generalised gingival recession 

was ravealed. 

What is a diagnosis? What indicates this diagnosis? What is the plan 

of diagnosis and treatment? 

 

Task 2. A 25-year-old female complainis of pain while eating or 

brushing her teeth. The pain localizes in the area of upper right first molar. 

Objectively, 4.6 tooth has a large mesial–occlusal–distal (MOD) amalgam 

and has a percussion pain. 

What is a diagnosis? What indicates this diagnosis? What is the plan 

of diagnosis and treatment? 
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Task 3. A 65-year-old man complains of a sharp pain affecting his 

right cheek. The pain is of short duration but extremely severe, like being 

stabbed with a needle or an electric shock. When he was at rest, the pain 

rarely occurred. It was more likely to come on when he was speaking or 

eating. Washing his face and shaving were particularly problematical. The 

pain never crosses the midline. The patient is generally fit and well although 

he gave a history of a recent deep-vein thrombosis and now takes warfarin. 

On examination, the pain is induced when the patient’s left cheek is touched. 

The patient is edentulous. 

What is a diagnosis? What indicates this diagnosis? What is the plan 

of diagnosis and treatment? 

 

Task 4. A 70-year-old lady has a 5-year history of facial pain affecting 

her maxilla. Various upper teeth had been extracted over this period with no 

sustained benefit but now the pain was not localised to a particular tooth. She 

describes a relentless dull ache that varies in severity but is always present. 

Overall, it has not changed much since its onset. Nothing really made it better 

or worse; she has tried various analgesics but nothing was effective. She had 

recently been seen by an otolaryngologist to have her sinuses checked; no 

abnormalities had been detected. In addition, a previous dentist had referred 

her to a local oral and maxillofacial surgeon, who had not detected any 

abnormality but had arranged for her to be seen by a neurologist who had 

carried out a CT scan, which was normal. On extraoral examination, there 

was no tenderness of the muscles of mastication and no abnormality 

intraorally. The patient’s remaining teeth appeared sound. 

What is a diagnosis? What indicates this diagnosis? What is the plan 

of diagnosis and treatment? 

 

Task 5. A 36-year-old male complains of an aching pain affecting the 

right side of his maxilla. The pain seems to arise from his teeth, particularly 

those towards the back of his mouth in his upper jaw. About 2 years 

previously he had experienced some discomfort in the same area but this had 

only come on after eating cold foods and had lasted for about 15 minutes. 

His current symptoms do not seem to be brought on by anything. Each 

episode of pain lasts for about an hour and is relieved by taking paracetamol. 

On examination intraorally, the patient’s upper and lower molars on the 

right-hand side are heavily restored but not tender to percussion. Electric 

pulp testing shows a reduced response from his upper right first permanent 

molar compared with the corresponding tooth on the left-hand side. 

What is a diagnosis? What indicates this diagnosis? What is the plan 

of diagnosis and treatment? 
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TOPIC: DISEASES OF THE SALIVARY GLANDS 

  

TESTS 

 

1. What special techniques are used in the major salivary glands 

examination? 

1) smear mark;  

2) sialography;  

3) radioisotope study;  

4) ultrasound;  

5) 2, 3, 4 are correct answer 
 

2. You suspect that your patient has an enlarged submandibular salivary 

gland. Examination of an enlarged submandibular salivary gland include: 

1) intraoral palpation 

2) extraoral palpation 

3) only radiographical examination 

4) palpation both intra- and extraorally 

5) palpation is not necessary 

 

3. Which of the following statements are true? 

1) Salivary glands are classified as holocrine glands 

2) Within the substance of the parotid gland, the facial nerve lies 

deep to the external carotid artery 

3) The superficial and deep parts of the submandibular gland are 

separated by the hyoglossus muscle 

4) The posterior portion of the sublingual gland drains via 

numerous ducts on to the sublingual fold 

5) The secretomotor nerve supply to the parotid gland is derived 

via the greater petrosal nerve. 

 

4. How much saliva does the sublingual gland produce? 

1) 20% of the saliva in the mouth 

2) 30% of the saliva in the mouth 

3) 25% of the saliva in the mouth 

4) 40% of the saliva in the mouth 

5) 10% of the saliva in the mouth 

 

5. Sjogren Syndrome: 

1) autoimmune disorder 

2) dry mouth 
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3) dry eyes 

4) bilateral enlargement of parotid gland 

5) all answers 

 

6. Which of the large salivary glands are most often affected by ray fungi? 

1) sublingual; 

2) submandibular; 

3) parotid; 

4) to the same extent. 

5) minor  
 

7. What are the major salivary glands? 

1) parotid 

2) submandibular 

3) sublingual 

4) all answers 

 

8. What is another name for the parotid duct?  

1) Whartons duct  

2) sublingual duct 

3) Stensons duct 

4) submandibular duct 

 

9. What is another name for the Submandibular duct? 

1) Whartons duct  

2) sublingual duct 

3) Stensons duct 

 

10. Everywhere in the mouth has salivary glands except for: 

1) tongue 

2) palate  

3) gingiva 

Answers: 1 – 5; 2 – 4; 3 – 4; 4 – 5; 5 – 5; 6 – 3; 7 – 4; 8 – 3; 9 – 1; 10 – 3. 

 

TASKS 

 

Task 1. The patient, aged 18, complained of pain and swelling in the 

parotid salivary glands, more to the right. Pains of a pricking character. 

Distress in the oral cavity, general weakness, malaise, chills, increase in body 

temperature to 38.0-38.50 C also worries. The listed complaints appeared two 

days ago, the symptoms grew. Up to this point, nothing hurted, was not 
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supercooled, from anamnesis revealed that about a month ago the younger 

sister of the patient had an epidemic parotitis. Opening of the mouth is 

limited to 2.5-3.0 cm, both parotid salivary glands are enlarged in size, 

slightly compacted, painful on palpation. The skin above them is not changed 

in color, it is folded. The right gland is enlarged largely. The mucous 

membrane in the region of both excretory ducts is hyperemic, edematous. 

The orifice of the ducts are hyperemic, gaping. With a massage of the 

salivary glands, sharp soreness is noted, saliva is not secreted.  

Put the diagnosis, justify your decision. Assign treatment. 

 

Task 2. The patient, aged 29, complained of the appearance of 

swelling in the right submandibular region and severe pains of the "colic" 

type that occur when eating. After eating, the pain gradually stops and the 

swelling decreases in size for 20-30 minutes. Complaints arose about a year 

ago, gradually increased, but most worried over the last month. When 

palpation of the right submandibular region, a slight increase in the 

submaxillary salivary gland was found, but it is of a normal consistency and 

painless. The right submandibular duct orifice is enlarged, normal in color. 

When the gland is massaged, saliva is not secreted. When palpation along 

the duct in the middle of its third, a dense formation is palpated, 0.5 cm in 

diameter. 

What is a diagnosis? What is the plan of diagnosis and treatment? 

 

Task 3. A 51-year-old patient complained of a painful swelling in the 

right sublingual region for two days. Pain intensifies while eating and tongue 

moving. An objective examination: an enlarged, slightly compacted, slightly 

painful right submandibular salivary gland. There is an enlarged, painful 

lymph node in the chin region. Ntraoral examination: 3.8, 3.6, 3.5, 4.4, 4.5, 

4.6, 4.8 are extracted. Anothe teeth are intact. There is a painful 

inflammatory infiltrate with fluctuation in the sublingual region. During 

maasage of the submaxillary salivary glands saliva from the right warton 

duct is not secreted, and to the left is released in an insignificant amount.  

What is a diagnosis? What is the plan of diagnosis and treatment? 

 

Task 4. A patient of 18 years, a kindergarten teacher, complained of a 

swelling of the both parotid area, xerostomia. She has been ill for 3 days. 

First, the body temperature rose to 390 C, then the swelling of the right 

parotid area appeared, and after 2 days a left parotid area swollen. External 

examination: the infiltration of the right and left parotid are, skin color is not 

changed, but tense, palpation is painful. Especially strong soreness occurs 

when pressing in front of the ear tragus. The mucous membrane of the oral 
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cavity is edematous, pale pink in color. There is no secret from the parotid 

ducts. 

What is a diagnosis? What is the plan of diagnosis and treatment? 

 

Task 5. The patient of 29 years, complained of the swelling in the right 

submandibular region and severe "colic" pain while eating. After eating, the 

pain gradually stops and the swelling decreases in size for 20-30 minutes. 

The complaints arose about a year ago, gradually increased, but most worried 

over the last month. The right submandibular gland slight increases, painless. 

The orifice of the right varton duct is expanded, does not changed in color. 

During salivary gland massage saliva is not secreted on the rhight side, and 

saliva is normal on the left. Palpation of the duct helped find a dense calculus 

0.5 cm in diameter in the middle third. 

What is a diagnosis? What is the plan of diagnosis and treatment? 

 

Task 6. A patient, 47 years old, complained of pain in the right 

submandibular region, feels numbness of the skin in the region of the right 

corner of the mouth and lower lip on the right. The examination revealed a 

condensation of the right submandibular salivary gland, in the lower sections 

– a stony density. Saliva from the right varton duct is practically not excreted. 

What is a diagnosis? What is the plan of diagnosis and treatment? 

 

 

TOPIC: TMJ DISORDERS 

 

TESTS 

 

1. Indicate the radiological signs of the anterior dislocation of the lower jaw: 

1) uniform narrowing of the joint space; 

2) the location of the articular head on the posterior slope of the 

articular tubercle with maximal opening of the mouth; 

3) the location of the articular head on top of the articular tubercle 

with the maximum opening of the mouth; 

4) the location of the articular head on the anterior slope of the 

articular tubercle with maximum opening of the mouth. 

 

2. What nosological forms of dislocation of the lower jaw are distinguished 

during diagnosis? 

1) complete; 

2) incomplete; 

3) one-way; 

https://www.google.by/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=2ahUKEwj7uNTzx93oAhXQ4KQKHR4TAUEQFjAMegQIARAB&url=https%3A%2F%2Fwww.medicalnewstoday.com%2Farticles%2F317706&usg=AOvVaw2BMRbKEaeX7KduxkfQDHtN
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4) double-sided; 

5) front; 

6) rear; 

 

3. Indicate the clinical symptoms characteristic of anterior dislocation of the 

lower jaw: 

1) pain in the joint; 

2) lengthening of the lower face; 

3) distal displacement of the chin; 

4) open bite; 

5) inability to open the mouth; 

 

4. Indicate the sequence and direction of movement of the articular head 

when repositioning the anterior dislocation of the lower jaw using the 

Hippocrates method: 

1) down. backward, upward; 

2) down, front, up; 

3) up, back, down; 

4) up, front, down. 

5. What anatomical formations do you need to press with your fingers to the 

doctor when adjusting the anterior dislocation of the lower jaw according to 

the Hippocratic method? 

1) but molars of the lower jaw; 

2) on the incisors of the upper jaw; 

3) on the branch of the lower jaw: 

4) on the coronoid process of the lower jaw; 

5) on the articular process of the lower jaw. 

 

6. Indicate the causes of the usual dislocation of the lower jaw: 

1) flattening of the articular tubercle; 

2) hypertrophy of the articular head; 

3) flattening of the articular head; 

4) contracture of the masticatory muscles; 

5) 5. overextension of the joint capsule; 

6) weak ligamentous apparatus; 

 

7. What can be caused by clicking in the temporomandibular joint? 

1) Inflammatory joint disease; 

2) violation of the coordinated movements of the articular head, 

articular disc; 

3) hypertrophy of the articular head; 
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4) underdevelopment of the articular head. 

 

8. What can be caused by a crunch in the temporomandibular joint? 

1) discoordination of the movements of the articular head and 

articular disc; 

2) the presence of uneven, deformed articular surfaces; 

3) a decrease in the quantity and quality of joint fluid; 

4) hypertrophy of the articular head. 

 

9. Indicate the radiological signs of the temporomandibular joint is normal; 

1) the clarity and continuity of the end plates: 

2) the central location of the articular head in the articular cavity 

in its central section; 

3) narrowing of the joint space in the posterior articular cavity; 

4) the location of the articular head on top of the articular tubercle 

when opening the mouth; 

 

10. How can you get information about the condition and location of the 

articular disc? By using: 

1) contrast arthrography; 

2) arthroscopy; 

3) NMR CTG; 

4) panoramic radiography; 

5) lethal radiography; 

6) panoramic zonography. 

 

11. The surfaces of the temporomandibular joint are covered 

1) haline cartilage 

2) connective tissue cartilage 

3) fibrotic cartilage 

 

12. Weak spot in the capsule of the temporomandibular joint 

1) in the back wall 

2) in the outer wall 

3) in the front wall 

 

Answers: 1 – 4; 2 – 4; 3 – 1, 3, 4 – 1; 5 – 1, 3; 6 – 1, 5; 7 – 2; 8 – 2, 3; 

9 – 1, 2, 4; 10 – 1, 3, 6; 11 – 1; 12 – 1.  
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TASKS 

 

Task 1. Amanda is a 22-year-old dental receptionist who complains 

of sharp pain in the right preauricular region that increases when trying to 

move her jaw, with an associated headache. This has been present for 3 

months. There are no joint noises when she opens her mouth and there is 

very limited opening. There is a deviation of the jaw to the right that occurs 

only in the final stages of opening. She says that she used to have a clicking 

jaw but no longer does so. 

What diagnosis is suggested? What would be the management? 

 

Task 2. Mrs Johnson is a 50-year-old woman who attends the surgery 

complaining of a chronic localized pain over her left TMJ and limited 

opening. The masticatory muscles are not particularly tender. She finds 

opening her mouth wide for dental treatment painful. She says that the pain 

gets worse as the day goes on. You notice crepitus on examining the TMJ. 

What diagnosis is suggested? What would be the management? 

 

Task 3. David is a 19-year-old man who was struck on the left side of 

his chin during a game of Saturday football. He arrives at the surgery on 

Monday morning in pain from the right TMJ. He cannot open his mouth as 

wide as he could. His right TMJ/preauricular region is very tender and 

swollen and he deviates towards the right side on opening. 

What diagnosis is suggested? What would be the management? 

 

Task 4. Mr Jones is a busy bank manager and your regular patient. At 

a check-up, he mentions that he has pain when opening his mouth, associated 

with intermittent clicking from the left TMJ. There is pain when you palpate 

the muscles of mastication and when you palpate the left preauricular region. 

There is a slight reduction in mouth opening and the jaw deviates towards 

the left side on opening. 

What diagnosis is suggested? What would be the management? 

 

Task 5. A 37-year-old woman complained of pain in the 

temporomandibular joint area on the left and limited opening of the mouth. 

Marks increased pain when trying to open her mouth wider. From the 

anamnesis it is known that acute pain is associated with trauma in the TMJ 

on the left. The patient claims that consciousness did not lose, nausea, 

vomiting was not. Gradually, swelling and limitation of the mobility of the 

lower jaw began to increase. Objectively: asymmetry of the face due to 

edema of the left parotid region. Palpation of this area is painful. The 
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symptom of loading is sharply positive on the left in the TMJ area. An X-ray 

examination of the TMJ determines the line of fracture on the left, passing 

through the neck of the articular process of the lower jaw without 

displacement of fragments. 

What diagnosis is suggested? What would be the management? 

 

 

TOPIC: PREPROSTHETIC SURGERY 

 

TESTS 

 

1. After the loss of natural teeth, how long does it take for bony changes in 

the jaw to begin? 

1) Small bone file 

2) The rongeur 

3) CT scanning 

4) Immediately 

 

2. What should the treatment planning for preprosthetic surgery by driven 

by? → The restorative dentist 

1) True 

2) False 

 

3. Оsterior faucial pillars are cut free and swung up into the area of 

velopharyngeal closure 

1) superior sphincter pharyngoplasty 

2) nasal endoscopy 

3) pharyngeal flap surgery 

4) occult cleft 

 

4. Which instrument is most commonly used to remove bone in 

dentoalveolar surgery? 

1) Small bone file 

2) The rongeur 

3) CT scanning 

4) Rongeur 

 

5. What can be used as an alternative to the traditional alveoloplasty? 

Interseptal alveoloplasty 

1) False - can be accelerated 

2) The restorative dentist 
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3) Interseptal portion of the alveolar bone is removed via rongeur 

 

6. What does plasty mean? 

1) The compression of the lateral walls of the extraction socket 

2) Because they do not want to do it again, but that isnt always a 

good thing 

3) Systemic and local  

4) Removal of a non-supporting structure 

 

7. Frenectomy is: 

1) the removal of a frenulum 

2) surgery of the gum 

 

8. increase the range of motion of the tongue is: 

1) frenectomy  

2) alveoloplasty 

 

9. Which instrument is used for final smoothing of bone before completing 

surgery 

1) Rongeur 

2) Surgical handpiece 

3) Small bone file 

4) The rongeur 

 

10. What is osteoplasty? 

1) surgery involving the removal of bone 

2) surgery in which bone is added, contoured, and reshaped 

3) surgical specialty of removing defects in bone 

4) 1+2 

5) 1+3 

 

Answers: 1 – 4; 2 – 1; 3 – 1; 4 – 2; 5 – 1; 6 – 4; 7 – 1; 8 – 1; 9 – 3; 10 

– 2.   

 

TASKS 

 

Task 1. What are some alveolar ridge extension procedures that can 

be done in the maxilla/mandible? 

 

Task 2. When is submucous vestibuloplasty contraindicated? 
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Task 3. The 73-year-old patient complained to the dentist: inability to 

use a prosthesis on the lower jaw. When the patient talk, the prosthesis usualy 

fall. Alveolar atrophy was detected during oral examination of the lower jaw. 

What should the dentist do?  

 

Task 4. A speech therapist referred to a surgeon for a 7-year-old child 

with the aim of consultation. When examining the child's oral cavity, it was 

noted thickening the bridle of the tongue. When putting out a tongue, it has 

the appearance of a heart and completely does not sticks out. What's the 

doctor's tactic? 

 

Task 5. When examining the patient of 27 years, it was determined 

that there was no tooth 2.2,  it is known that the tooth was lost as a result of 

a sports injury. After the use of CT (computer tomography), has been 

determined the thickness of the alveolar crest (4.3 mm) which thickened to 

the base. What is the best method of replacing secondary adentia? 

 

Task 6. Patient K., aged 43, consulted about the dental implantation 

on the upper jaw to the left in the area of missing 2.5-2.7 teeth. From an 

anamnesis it is established that during 3 years suffers from chronic left-sided 

maxillary sinusitis, and in this connection repeatedly appealed to ENT-

doctor during periods of exacerbations. 2.5, 2.6, 2.7 teeth are removed due 

to complications of caries. On the orthopantomogram the pneumatic type of 

the maxillary sinus is determined, the distance from the crest of the alveolar 

process in the zone 2.6-2.7 to the sinus bottom is 5 mm. Determine the 

possibility of dental implantation.  

 

TOPIC: MUCOGINGIVAL SURGERY  

 

TESTS 

 

1. Determine the indications for pre-prostatic vestibuloplasty in excess 

of the soft tissue of the hyoid area: 

1) slight atrophy of the alveolar process of the lower jaw; 

2) moderate atrophy of the alveolar process of the lower jaw; 

3) significant atrophy of the alveolar process of the lower jaw; 

4) short and wide bridle of the tongue. 

 

2. Which of the following operations are indicated in the presence of strands 

of the oral mucosa attached to the alveolar process? 
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1) elimination of strands by mutual displacement of triangular flaps 

according to A. Limberg; 

2) simple excision of the scar; 

3) plastic with a rotary mucosal-submucosal flap on the leg taken 

from the transitional fold of the buccal region; 

4) transverse dissection of the scar. 

 

3. What kind of pre-prosthetic preparation of the oral cavity involves the 

operation of deepening the level of the bottom of the mouth with the help 

of bilateral clipping of the maxillofacial and chin muscles? 

1) frenuloplasty; 

2) vestibuloplasty; 

3) alveoloplasty; 

4) sialodohoplasty. 
 

4. Which of the following statements are true and which are false? 

1) the oral cavity is demarcated from the oropharynx by the 

palatoglossal folds. 

2) when the teeth are in occlusion, the vestibule of the mouth 

communicates with the oral cavity proper in the retromolar region. 

3) the linea alba in the cheek is a hyperkeratinized line representing 

the site of the occlusal plane. 

4) the parotid gland usually drains opposite the maxillary second 

molar tooth. 

5) the soft palate during swallowing is depressed to meet 

passavant’s ridge on the posterior wall of the pharynx. 

 

5. Preprosthetic surgery: 

1) is less frequently required now that dental implants can provide 

effective tooth replacement rather than dentures 

2) to ensure an adequate margin of keratinised mucosa is present 

about dental implants is important for success of the implant 

3) can be carried out to increase the space between the maxillary 

tuberosity and mandibular retromolar pad 

4) should be used to reduce a torus mandibularis that is discovered 

on clinical examination 

5) for sulcus deepening may require the construction of an acrylic 

stent to be worn postoperatively. 

 

6. Name the correct sequence of examination of oral cavity: 

1) vestibule of oral cavity, teeth, oral cavity 
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2) oral cavity, vestibule of oral cavity, teeth 

3) teeth, vestibule of oral cavity, oral cavity 

 

7. What function is usually failed in children aged 9-12 months with a short 

tongue frenulum? 

1) swallowing function 

2) breathing function 

3) sucking function 

4) closing of the lips 

5) speech function 

 

8. A wide frenulum of the upper lip and its low attachment may lead to the: 

1) shortening of the upper dental arch 

2) narrowing of the upper dental arch 

3) diastema formation 

4) the underdevelopment of the upper dentition 

5) mouth type of breathing 

 

9. What are a number of the clinical situations in which periodontal surgery 

may be indicated? 

1) if the gingiva is partly or completely covering the crown of the 

tooth/teeth, surgical reduction of the gingiva may be needed to facilitate 

oral hygiene 

2) to address aesthetic concerns, particularly when an excess of 

gingiva is shown 

3) to separate or remove a root from a multirooted tooth. 

4) if the gingiva is partly or completely covering the crown of the 

tooth/teeth, surgical reduction of the gingiva may be needed to access the 

tooth for restoration. 

 

10. Aetiological factors in gingival recession: 

1) chronic trauma 

2) periodontal disease 

3) malocclusion 

4) smoking 

5) gingival biotype 

6) overeruption of teeth 

 

Answers: 1 – 1; 2 – 1, 3; 3 – 2; 4 – 1, 2, 3, 4; 5 – 1, 2, 3, 5; 6 – 1; 7 – 

5; 8 – 3; 9 – 1, 2, 3, 4; 10 – 1, 2, 3, 4, 5, 6. 
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TASKS 

 

Task 1. What is a frenum and what are the complications associated 

with abnormal frenal attachment? 

 

Task 2. What is the vestibule and what are the clinical implications 

of a shallow vestibule? 

 

Task 3. How is vestibuloplasty performed? 

 

Task 4. What other tools can be used to perform frenectomy? 

 

Task 5. What are the main indications for vestibuloplasty? 
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