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Mr. Stephen Kleid  -  ENT/Head & Neck Surgeon

Apart from the injuries themselves, Maxillo-facial trauma can cause emergency problems with the upper airway, and can cause critical bleeding.  Each of these will be discussed separately, with particular emphasis on how the General surgeon, without specific expertise in these areas, can handle the predicament.

To complicate management, 50% of patients have other significant injuries, either in the region (brain, orbit), nearby (cervical spine, larynx, neck), or at distant sites (as part of a “Multiple trauma” injury).  These other injuries complicate the management of the Maxillo-facial injury, particularly the management of the Airway

Whether the injuries are due to blunt or penetrating trauma, the principles of the emergency management are much the same, although the scope of the injuries will obviously differ.

AIRWAY MANAGEMENT

The most catastrophic and urgent problem that a Maxillo-facial injury can cause is airway obstruction, by :-

· Loss of tongue support, from retro-displaced or crushed mandibular fractures, due to loss of the anterior support from the genial tubercle.

· Infero-posterior impaction of the maxilla into the oropharyngeal airway, from a displaced maxillary (Le Fort) fracture.

· Swelling (oedema, haematoma) and blood clot.

· Aspiration or impaction of a denture or fragment.

Other factors interfere with the airway, and it’s management :-

· In the presence of facial injuries, it might be impossible to use a face mask with positive-pressure ventilation.

· The fear of dislodging an unstable cervical spine fracture might make intubation difficult.

· Impaired conscious state from a head injury might affect respiration, pharyngeal muscle tone, and cause loss of protective reflexes.

· Haematoma and oedema from injury to the cervical spine, larynx or pharynx can interfere with the airway, or with intubation.

· Blood can interfere with the airway by :-

· Obscuring the view when trying to intubate, (remember - “blood is thicker than water”, and can be difficult to suction away).

· Clot retention.

· Aspiration.

· The Naso-ethmoidal injury might not allow passage of a nasal tube.

· There is a risk of a skull base fracture (cribriform region, or sphenoid), with the potential for passing a nasal tube into the cranial cavity.

· The patient may well have a full stomach, and/or be vomiting.

Although the likelihood of concomitant cervical spine injury is low (1-5%), the potential sequelae are major, and this must be borne in mind when the airway is to be controlled.  Since there is usually no time in the emergency airway situation to get radiological clearance, an adequate airway must be achieved with the assumption that the cervical spine is unstable.  Neck stabilisation, even with axial traction, might make oro-tracheal intubation under vision impossible.

The “first-aid” steps necessary to obtain a patent airway might include  :-

· Suction of secretions, blood and vomitus, and removal of clots and foreign bodies (teeth, dentures, and fragments).

· Posturing the patient laterally, face rotated downwards, with some foot elevation (Tonsillar position), to allow the fractured jaw and tongue to fall forwards.

· A naso-pharyngeal or even oro-pharyngeal (Guedel) airway might help - but will need regular suction, to stop any blood clotting in its lumen.

· If an unstable bilateral mandibular fracture is present, causing the anterior arch to collapse backwards, (and with it, the tongue), simple manual traction will pull it and the tongue forwards.  

· A maxillary fracture that has displaced backwards can similarly be disimpacted manually, with two fingers up behind the palate.

It might be difficult to maintain an airway with the usual “bag and face mask” technique”, due to the jaws being unstable, and severe surgical emphysema can occur.

Do not paralyse a patient until you are sure you can ventilate them with a mask, and preferably even see the vocal cords, in case you can’t intubate them!

A more stable and secure airway needs to be achieved next  :-

· Oro-tracheal intubation can be attempted, without extending the neck (in fact, with an assistant holding the head and neck in the neutral position).  The one favourable feature of facial trauma is that an unstable bilateral mandibular fracture, once disimpacted, might mobilise well forwards with the laryngoscope, allowing easy visualisation of the vocal cords, and hence easy intubation.  Similarly, a retro-displaced maxilla might also aid laryngoscopy, by displacement of prominent upper teeth.

· The Laryngeal Mask Airway (LMA) is very useful in emergencies, and can be used whether breathing spontaneously, or needing positive pressure ventilation.  They can be utilised as the definitive airway, to “buy time”,  even hours, while a definitive airway is being established.

· One must remember that the LMA does not protect against aspiration, might easily block with secretions and blood, and might not work if the larynx and/or pharynx are distorted by the injury.

The following techniques usually require an anaesthetist  :-

· Endo-tracheal intubation guided over a flexible fibre-optic intubating bronchoscope.  This skills for this technique, and the equipment, are rarely available in the emergency setting outside of a major trauma institution, and is difficult in non-experienced hands.  It is easier to perform through a Laryngeal Mask Airway, guiding one to the laryngeal inlet, (especially with the purpose-designed intubating “Fast-trach” LMA).

· The suction lumen of these endoscopes is very long and thin, and cannot suction away blood - use a Yankauer pharyngeal sucker by the side of the endoscope to clear a pathway.

· To prevent a tube being passed through a skull-base fracture, one must pass it under vision at all times, or guide it by inserting two fingers through the mouth up into the nasopharynx.

· Creating or re-starting epistaxis can complicate trans-nasal manipulations, and can be lessened by a vasoconstrictor nasal spray, if time permits.

· Naso-tracheal intubation guided over a lighted stylet (if one has the equipment and has had some practice).

· Blind nasal intubation.

· Retrograde intubation requires no special equipment, but does require some practice.  It is performed via a crico-thyroid puncture with a needle, then passing a guide-wire up into the oropharynx.

Sometimes, surgical intervention is required :-

· If all else fails, or if there is no time, a trans-cervical airway via Cricothyrotomy is essential, perhaps initially with 1 or 2 wide-bore needles, or with one of the various tubes on the market.  (I like the “QuickTrach”™ sold by Mallinckdrodt, because it is short and wide, can be inserted with one movement, and connects immediately to anaesthetic circuits.)

Once the airway is secured, by any means, an elective tracheostomy often should be performed.

Do not attempt an emergency Tracheostomy, either open or percutaneous - it takes too long, bleeds, and requires neck extension.

BLEEDING
Maxillo-facial injuries invariably bleed, and this can be a problem for the airway, as mentioned above.  However, heavy bleeding can cause significant blood loss, especially in the patient with other injuries and sites of haemorrhage.  Penetrating injuries are even more likely to bleed, particularly from major vessels, including the Internal carotid artery, and these can be even more difficult to control without skilled radiological endovascular intervention, which is rarely available in the emergency situation.

Some bleeds will stop when the fracture is reduced, but some will be precipitated by the manipulation.

ANATOMY

There is a rich anastomotic network freely crossing the midline, between all of the extracranial vessels, which limits the success of ligations, but protects from avascular necrosis.  Mucosal lacerations will be supplied by several vessels in the region, and penetrating injuries might involve major vessels.

Posterior nose bleeds come from the Spheno-palatine branches of the (Internal) Maxillary artery in a maxillary (Le Fort) fracture, and superior bleeds from the Ethmoidal branches of the Ophthalmic artery (which is from the Internal carotid system).  A fracture of the mandible can tear the Inferior alveolar (dental) artery that courses through it.

LOCAL PRESSURE

Obviously, there is no role for a tourniquet in the Head & Neck region.  In general, bleeding can be controlled with digital pressure, even massive bleeding, if one can get a finger onto the bleeding site.  Sometimes, this pressure must be maintained for some time, until more definitive surgical intervention can be undertaken.  

If the bleeding vessel is the Internal Carotid artery, there is simply no choice in the emergency situation but to put pressure on it, and hope that the cross-circulation through the Circle of Willis is adequate to prevent cerebral ischaemia.  Aggressive fluid replacement to maintain the blood pressure, and adequate oxygenation and ventilation to prevent CO2 retention and cerebral oedema, will improve cerebral perfusion, protecting the brain to some extent.

Unfortunately, it is often not possible, to get a finger onto the bleeding site, particularly in the nose.  In this situation, tamponade with a pack or balloon will be required.

Topical vasoconstriction and topical anaesthesia is very useful, if time permits.  It allows more controlled tamponade, and might even stop mucosal oozing by itself.  After suctioning the nose, it can be sprayed in, but is better packed gently or firmly using moist cotton-wool or ribbon-gauze, or even a “4 x 4” gauze opened out.  Often this will need to be replaced a few times as the blood soaks the gauze, in which case I would recommend packing it in more tightly.  Even in the conscious patient, as the nose starts to become numb and the turbinates shrink, the pack can be placed more efficiently, deeply and firmly.

Cocaine is the traditional medication for this, with excellent properties in both topical anaesthesia and vasoconstriction.  The maximal dose for a healthy adult is 200 mg (4 ml of 5%), but in the bleeding nose, most of it is not absorbed, so more can be used if necessary, provided the patient is stable (beware tachycardia, or restlessness).  Co-Phenylcaine forte™ is a good alternative, and much safer, but also not always available.  If neither are available, 9.0 mls of Xylocaine, with or without Adrenaline, (normally used for local anaesthesia injection), can be “beefed up” as a topical vasoconstrictor by adding a 1.0 ml ampoule of Adrenaline 1/1000 (from the anaesthetic or resuscitation trolley), and will be quite effective (as a 1/10,000 dilution of Adrenaline).

It is best to examine the bleeding nose wearing a headlight, with a nasal speculum in one hand, and a nasal sucker (Frazier, Size 10-12) in the other.  Knowing the site of bleeding will help direct the packing.  However, in the emergency situation, and without an ENT surgeon, this is rarely feasible.  In the massive nose bleed, it is also probably futile.

There are several proprietary nasal packs available, either balloon-style or expanding packs, as well as Kaltostat™ (which contains clotting stimulants).  For the non-ENT surgeon I would recommend their attempted use first, if the bleeding is not too profuse, and if they are available.  However, they often will not control the bleeding, but can be removed and replaced a few times to try to get the correct position.

A Foley catheter (or even bilateral catheters), preferably with a 30-50 ml balloon (used after prostatectomy), can be inserted into the nasopharynx (after cutting off the tip beyond the balloon).  It can then be inflated with 8-10 mls of saline, and pulled forward to impact into the posterior choana (the larger volume balloon conforms better to the shape, than does the 10 ml one, which forms a tight sphere once inflated to 10 ml).  Beware using too much saline - it will overfill the nasopharynx, and bulge the soft palate, interfering with the airway if the patient is not intubated.  An anterior pack can then be used, with 1/2 inch ribbon gauze well lubricated with an antiseptic or antibiotic ointment.  One should be able to insert at least 1 metre, and preferably 2 metres, of ribbon gauze into each nostril, packed in firmly and layered from the floor upwards, to obliterate the nasal cavity.

Beware - tight bilateral nasal packing can causes hypoxia, probably due to a poorly-understood “naso-pulmonary reflex”, particularly in the sedated patient breathing spontaneously, even without a pulmonary injury.

Be careful packing superiorly into the nose of the patient who might also have a fracture in the ethmoid roof or cribriform plate region, which form the floor of the Anterior cranial fossa.

ARTERIAL LIGATION

If conservative methods fail, then arterial ligation to decrease the head of pressure, is required.  (If time, equipment and a skilled interventional radiologist is available, I recommend embolization rather than ligation.  It is more selective, and more distal, and hence more effective, and might not be able to be performed if ligation fails to stop the bleeding.)

However, in the emergency situation, only ligation is feasible.  Since most of the blood supply to the facial structures comes from the External Carotid system, ligation is safe and often effective, although the rich anastomotic network can prevent success.  More distal ligation, of the Internal maxillary or Sphenopalatine arteries, is closer to the bleeding site and hence more likely to counteract the anastomoses, but is slower, and requires an ENT surgeon, who might not be available.

The External Carotid artery (ECA) is best accessed through an incision along the upper 1/3 of the Sternomastoid, or in a skin crease incision 2 finger-breadths below the angle of the mandible.  The carotid vessels are then found by palpation.  

Remember to watch out for the Hypoglossal nerve lying across the carotid bifurcation, and the Vagus nerve running up along and behind the Common and Internal Carotid arteries.  The ECA lies lateral (superficial) to the ICA, and has branches, while the ICA does not have any.  The ECA should be followed cephalad by retracting the Digastric upwards, and at least 2 vessels identified before it is ligated (to ensure it is the ECA, and to get closer to the bleeding vessel).

ECA ligation can be done bilaterally, although Tongue “claudication” has been described.

Bleeding from an Ethmoidal artery, due to a naso-ethmoid or fronto-nasal fracture, can be brisk.  The Anterior and Posterior Ethmoid arteries can be ligated as they exit the bony orbit, but are usually beyond the realms of the Generalist.  Since they are ultimately supplied by the Internal Carotid artery (via its Ophthalmic branch), cervical ligation is not an option.  Other than packing up into this region with lubricated ribbon gauze, and I’ve mentioned the risks of a Skull base fracture, is no easy solution to this problem.  Balloon packs will not get up into this area.  

[While on the subject of difficult Skull base bleeding, heavy ear bleeding from a Temporal bone fracture is very difficult to manage.  If torrential, especially from a penetrating injury such as a bullet wound, one can assume the Internal Carotid is damaged in it’s “siphon”, and direct access to this in the emergency situation is impossible.  The Transverse (Sigmoid, Lateral) sinus becomes the Internal Jugular vein in this region too, but heavy oozing rather than torrential haemorrhage will occur, controllable by sitting the patient up - but then air embolus can occur!]

