LESS COMMON COMPLICATIONS OF DENTOALVEOLAR SURGERY

(nerve injury, jaw fracture, sinus perforation)

OBJECTIVES

1. That the student is able to recognize nerve injury as a potential complication, assess the relative risk of nerve injury for a given procedure, take the appropriate steps to prevent nerve injury, recognize and categorize nerve injury when it has occurred and then manage the patient appropriately.

2. That the student is able to recognize jaw fracture as a potential complication, assess the relative risk of jaw fracture for a given procedure, take the appropriate steps to prevent jaw fracture, recognize and categorize jaw fracture when it has occurred and then manage the patient appropriately.

3. That the student is able to recognize sinus perforation as a potential complication, assess the relative risk of sinus perforation for a given procedure, take the appropriate steps to prevent sinus perforation, recognize and categorize sinus perforation when it has occurred and then manage the patient appropriately.

1. NERVE  INJURY:

A.
Nature of complication:

a) Cause:  Nerve injury can occur when surgical procedures are performed close to either the inferior alveolar canal, the mental foramen or the lingual nerve.  Injury may be a result of instrument slippage (eg. scalpel),  cutting too deeply with a bur (eg. while sectioning a tooth), over-zealous retraction (eg. of a lingual or buccal flap), pushing root tips into a canal or foramen or mechanically damaging the canal contents with an instrument while probing for a root tip.  Trauma may result in complete severing of the nerve, partial severing, complex haematoma formation with fibrosis, impingement by bone or a root tip or simple stretching.

b) Classification:  Nerve injury results in various degrees of axon or nerve damage and this results in relatively recognizable patterns of clinical symptomatology:

i.  Neuropraxia: This is the mildest for of injury usually resulting from stretching or mild compression.  The axon and the nerve sheaths remain intact and there is a temporary conduction block. The nerve regains function slowly with an initial onset of tingling followed by the return of normal sensation.  This usually occurs within days to weeks of the initial injury.  The prognosis is very good.

ii. Axonotmesis: This situation is a result of damage to the nerve bundle that causes sufficient nerve injury that there is degeneration of the axons distal to the site of injury with maintenance of the nerve sheath.  Return of sensation requires regrowth of the axons along the nerve sheath.  This process may be incomplete and often takes six months to a year for a return of sensation.

iii.  Neurotmesis: When there has been complete transection of the nerve with loss of continuity of both the axons and the nerve sheath, the prognosis for recovery is much poorer.  The nerve responds by a proliferation of schwann cells, nerve buds and fibroblasts.  This results in an amputation neuroma at the end of the peripheral nerve.  If the ends line up reasonably well and the nerve buds can find their way through the scar tissue to the distal tract, there may be a partial recovery of sensation in the area of lost innervation.   The sensations felt by the patient will include: anaesthesia or numbness, paraesthesia or tingling and/or dysesthesia or pain.  If the ends do not line up, there may be complete and permanent loss of sensation.  

B.
Risk assessment:  This involves, first of all, a thorough knowledge of the anatomy of the innervation of the mouth and the course of the various nerves.  It is important to remember that the lingual nerve lies in the soft tissue on the lingual aspect of the mandible in the third molar area.  Careful assessment of radiographs will allow the identification of the position of the mental foramen as well as the relationship of the inferior alveolar canal to the roots of the molars, in particular the third molar.

a) Lower third molars:  The most common situation that arises clinically as a potential nerve problem is the removal of impacted lower third molars.  Four aspects of the root-canal relationship must be assessed.

i. Overlap: do the root and canal overlap on the radiograph

ii. Canal cortices: does the canal cortex disappear as the canal passes "over" the root

iii. Tooth radiodensity: does the root darken or lose radio-opacity as the canal passes "over" the root

iv. Does the canal narrow as the canal passes "over" the root
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C. 
Prevention:  Preventing problems with nerves involves an initial assessment and realization that a given situation presents with increased risk.  Normal caution is indicated and includes:

-  avoidance of lingual incisions, flaps or retraction

-  precise surgery so as to prevent slippage, over-retraction or over-cutting

-  leaving small root tips behind if there is a risk that they may be pushed into the   

   canal or if instrumentation may traumatize the canal

-  referral  (if the risk is great)

D.  Diagnosis:

The diagnosis of nerve injury is usually obvious.  The patient presents post-operatively with the complaint that "the freezing" has not worn off or that they have "odd" sensations in their lip or tongue.  The first step is to carefully determine the nature of the "odd" sensations.  If the patient has tingling, the diagnosis is Neuropraxia and the prognosis is usually good.  It means the nerve has been minimally damaged and that it should return to normal sensation.

If the complaint is numbness without tingling, the prognosis is less clear.  In these situations the progress over time is diagnostic. If, after three to six months, the patient has a return of tingling and then normal sensation, they have had an axonontmesis and the prognosis is reasonably good.

If after six to twelve months there is no return of sensation, it is likely that the nerve has been severed with extensive nerve degeneration (neurotmesis) and the progress is much poorer.

E.
Management:

a)
As in all cases, careful diagnosis and risk assessment with avoidance, IN THE VERY BEGINNING, is the most important management tool with prevention of complications being the ultimate aim.

b)
If your risk assessment reveals an increased risk, then part of your preventative measures must include a thorough informed consent about the possibilities of temporary or permanent nerve damage.

c)
If nerve injury occurs, despite appropriate preventative measures, the patient should be followed with careful documentation of the nature of the sensation (or lack of it) as well as the distribution of the problem.  For this record, simple tissue maps are very useful.
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d)
In most cases, very little, other than reassurance, can be done to improve the situation. Time  (up to 6 to 12 months) is usually required to fully diagnose the nature of the defect.  Often patients may be left with a residual defect that is smaller in size and has a less dense sense of numbness than the original distribution of the problem.

e)
Surgical intervention: Micro-surgery performed by specially trained surgeons can be performed in some circumstances.  In clear cases of nerve impingement by bone spicules or root tips, decompression may be helpful depending on the timing after the injury. Removal of traumatic neuromas and reanastamosis may also be performed.  If continuity defects are noted, nerve grafting has also been attempted with some success.

2. JAW  FRACTURE:
A.
Nature of complication:

a) 
Cause: intra-operative jaw fracture is almost always caused by the application of excessive tensile or shear  forces across the superior border of the mandible through the third molar area.  This results in the initiation of a fracture and its propagation along the line of weakness caused by the third molar in its socket.  The instrument in use is almost always the large straight elevator as the operator tries to elevate the wisdom tooth distally and occlusally.
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Alternatively, a patient will present post-extraction, with a fractured jaw secondary to  a traumatic event.  Unfortunately, the removal of teeth leaves defects in the jaw and temporarily renders the jaw more susceptible to fracture.  By approximately two months post-op, the jaw is back to a normal level of risk.

b)  Classification:  a classification system aids the clinician in establishing a diagnosis and treatment plan.  The most important distinction the clinician must make about an extraction associated fracture is whether or not it is displaced.  If the fracture is displaced it will need some form of operative intervention. If undisplaced the patient may be able to be managed by a soft diet and monitoring.

B.  Risk assessment:  The same factors that increase the difficulty of extraction will increase the risk of fracture. These include:

a)  Depth of impaction

b)  Density of bone

c)  Number, size and complexity of roots

d)  Pre-existing pathoses such as infection, cysts or tumours

e)  Atrophy of the jaw  (especially in the elderly)
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C.  Prevention:  Preventing problems with fractures involves an initial assessment and realization that a given situation presents with increased risk.  If this is the case, certain steps are indicated.  These include:

a.  precise surgery so as to prevent slippage, over-elevation or over-cutting

b.  avoidance of heavy elevation with large elevators

c.  referral  (if the risk is great)

D.  Diagnosis:

An intra-operative fracture must be suspected when a loud crack accompanies sudden loosening of a tooth that was very resistant to elevation.  Given that the patient is anaesthetized, it may not be accompanied by pain.  Inspection of the operative site will demonstrate a fracture through the tooth socket.  Displacement of the fracture will be accompanied by a change in the patient’s occlusion.  The diagnosis must be confirmed radiographically.

E.
Management:

a)
As in all cases, careful diagnosis and risk assessment with avoidance, IN THE VERY BEGINNING, is the most important management tool with prevention of complication being the ultimate aim.

b. If your risk assessment reveals an increased risk, then part of your preventative measures must include a thorough informed consent about the possibilities of intra-operative or post-operative jaw fracture.

c)  If, despite appropriate preventative measures, jaw fracture occurs, the need for treatment must be assessed.  If the fracture is non-displaced, a soft diet and careful follow-up is all that is needed.  If displaced, typically, the oral surgeon will place a rigid bone fixation plate across the fracture, thereby eliminating the need for wiring the jaws together.  Occasionally, intermaxillary fixation  (IMF = wire the jaws together) will be used.
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3. SINUS PERFORATION:
A.
Nature of complication:

1.  Cause:  Intra-operative sinus perforation is most commonly seen during the extraction of upper first molars.  It can be seen with canines, bicuspids, second molars and third molars.  It may be caused by over-zealous instrumentation using either a bur, elevators or curettes.  Occasionally, in the case of infected teeth, it may be a pre-existing condition that the removal of the tooth reveals.  It is not always iatrogenic (caused by ‘medical’ intervention).  It is usually noted at the time of surgery.

Less commonly, a patient will present post-extraction complaining of nasal reflux of swallowed liquids or pain in the sinus area.  In such cases, the perforation may have gone unnoticed at the time of surgery.  Alternatively, there may have been an opening in the bone with only a thin layer of sinus mucosa stretched across the antral side.  This may have been disrupted post-op by sneezing or nose -blowing followed by the development of symptoms.

2.  Classification: 

a.  Acute overt oral-antral communication: the opening is obvious at the  time of surgery

b.  Latent oral-antral communication: as noted above, the antral lining has broken 

  
down, revealing a bony opening

c.  Oral-antral fistula: enough time has passed (usually > 1 week) for the tract to 

  
become lined by mucosa   

d.  Chronic oral-antral fistula with sinusitis (infection of the antrum): chronic reflux of    

fluids and inflammation result in a "ball valve" growth of polyps on the antral side.  This allows oral fluids into the sinus without letting them out again.  In the long term, this leads to sinus infection.

B.  Risk assessment:  A number of factors increase the risk of creating a communication with the sinus.  These include:

a) Infected teeth with periapical spread 

b) Pneumatized antrum with draping of the sinus floor over the roots of the teeth  

c) Difficult extractions requiring bone removal and tooth sectioning

d) Lone standing molars

e) Atrophy of the jaw (especially in the elderly)
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C.  Prevention:

Preventing oral-antral communication involves an initial assessment and realization that a given situation presents with increased risk.  If this is the case, certain steps may be indicated.  These include:

1. precise surgery so as to prevent slippage, over-elevation or over-cutting

2. avoidance of heavy elevation with large elevators

3. avoidance of heavy luxation with forceps

4. avoidance of aggressive curettage of the socket

5. suturing of the socket in order to assist haemostasis

6. warning patients to avoid sneezing with the mouth closed, nose blowing, use of a 

straw and smoking

7. referral ( if the risk is great)

D. Diagnosis:

An intra-operative or antral communication is suspected when the socket bubbles during the patient's exhalation.  In addition, the suction will make a hollow sound when inserted into the socket.  When strongly suspected, gentle probing of the depth of the socket with a curette will demonstrate the lack of a roof.  Inspection of the extracted tooth may demonstrate bone +/- antral mucosa attached to the roots.

Post-operative communication development is diagnosed on the basis of the patient complaining of reflux of fluids or air.

Oral-antral fistula with infection will present as a sinus infection.  Intra-orally, the defect is usually apparent.  The diagnosis is confirmed with sinus radiographs (for example, Water's view) and the demonstration of clouding of the sinus.

E. Management:

a) As in all cases, careful diagnosis with risk assessment and avoidance,  IN THE VERY BEGINNING, is the most important management tool with prevention of complications being the ultimate aim.

b)  If your risk assessment reveals an increased risk, then part of your preventative measures must include a thorough informed consent about the possibility of oral-antral communication.

c)  If, despite appropriate preventative measures, oral-antral communication occurs, a number of steps need to be taken.  At the time of surgery, primary closure should be obtained.  This may necessitate the advancement of a buccally based flap.  The flap is trapezoid in shape with a relatively wide base.  The vertical incisions usually need to be up to one cm long.  Following the reflection of this full thickness flap, the periosteum on the deep surface is carefully incised so as to allow the more flexible muscle and mucosa to stretch across to the palatal side of the defect.  The palatal edge should be abraded in order to have a bleeding connective tissue surface for closure of the flap.  The flap is then instructed to avoid smoking, using a straw, nose blowing or sneezing with the mouth closed.  The patient is then given a prescription for an antibiotic (example: KEFLEX) and a decongestant (eg: Otrivin nasal spray). The patient is then followed and monitored carefully.

Chronic oral-antral fistulae are usually managed by specialists.  In addition to appropriate closure there is the need to excise the fistula tract and the need to treat the infected sinus.  Often this requires curettage and copious saline irrigation of the sinus.  Occasionally, more serious sinus infections will require the creation of a nasal-antral communication below the inferior turbinate.  This is done in order to facilitate drainage of the infected sinus and prevention of an antral haematoma.

Surgical repair:
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