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Lefort Fracture 
 

●​ Case Teaching Points  

○​ The differential for facial trauma can be broken down by considering injuries to each 

head, face, and neck structure. This should include, but is not limited to, skull fracture, 

intracranial hemorrhage, orbital wall fracture, globe rupture, retrobulbar 

hematoma/compartment syndrome, entrapment, Le Fort fractures, mandible fracture, 

zygomatic arch fracture, nasal bone fracture, nasal septal hematoma, dental 

fracture/avulsion/subluxation, other facial fractures, auricular hematoma, laceration, 

foreign body, vascular injury (carotid), nerve injury, and c-spine injury 

 

●​ Initial airway management in facial trauma 

○​ Airway management in facial trauma can be challenging and requires extreme care. 

○​ Early intubation for airway protection may be required in these cases due to extensive 

hemorrhage and increased risk of mechanical obstruction. 

○​ Typical maneuvers such as jaw thrust, suctioning, or manually grasping the tongue may 

not be successful. Use of a nasal airway or trumpet should be avoided. 

○​ BVM can sometimes help stabilize the midface as it acts as a split for facial fractures​
 

●​ Considerations when performing intubation  

○​ Awake intubation should be considered first in patients with facial trauma 

■​ There are many ways to perform awake intubation. Importance lies in good 

oropharyngeal local anesthetic and appropriate anxiolysis/sedation. 

○​ RSI is not technically contraindicated in facial trauma but should be used selectively 

given concern for difficulty with ventilation. Predicating when ventilation will be difficult 

is not always straightforward and losing the ability to ventilate can occur quickly. 

■​ If performing RSI, have neck prepped and cricothyrotomy supplies ready. 

○​ You should avoid nasal intubation or blind ETT passage given distortion of typical 

anatomy. 

○​ Ensure that full cervical spine precautions are used in the setting of trauma, including 

maintaining in-line stabilization. 

 

●​ What are the different types of Le Fort fractures? 

○​ Le Fort fractures are transverse fractures of the midface. They are divided into three 

classifications (sometimes four) (Figure 25.2). 

■​ Le Fort I 
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●​ Transverse fracture through maxilla and pterygoid plates just below floor 

of the nose essentially separating teeth from upper face 

●​ Involves alveolar ridge, lateral nose, and inferior wall of maxillary sinus 

●​ Only hard palate and teeth move, not the nose or eyes 

■​ Le Fort II 

●​ Pyramidal fracture through central maxilla and hard palate 

●​ Involves alveolar ridge, pterygoid plates, lateral walls of maxillary sinus, 

inferior orbital rim, and nasal bones 

●​ Hard palate and nose move, not the eyes 

■​ Le Fort III 

●​ Craniofacial disjunction with separation of maxilla from skull base 

●​ Involves nasofrontal suture, medial orbital wall, zygomaticofrontal 

suture, zygomatic arch, and pterygoid plates 

●​ Entire face moves with exception of eyes which are held in place by 

optic nerve 

■​ Le Fort IV 

●​ Le Fort III with frontal bone 

○​ All require facial trauma consultation. Most require admission with IV antibiotics and 

potential surgical repair. 

○​ Patients with Le Fort fractures should receive antibiotics focusing coverage on strep and 

anaerobes. Appropriate IV choices include clindamycin or Unasyn.  

 

●​ Examination considerations and pearls in facial trauma 

○​ A systematic examination should take place for all facial trauma so injuries are not 

missed. 

○​ A few special considerations by site 

■​ Head/Face 

●​ Frontal bone fractures carry high risk of other intracranial, c-spine, or 

facial fracture. Consider CSF leak. 

●​ Isolated zygomatic fractures are rare but require surgical consult 

●​ Always look for multiple mandibular fractures if one is present (think of 

a ring). Considered open fractures until through intraoral exam. May 

have malocclusion. Assess for sublingual hematoma or alveolar ridge 

fracture with missing teeth. May cause airway compromise.  

■​ Ear 

●​ Auricular hematoma predisposes to “cauliflower ear” and should be 

drained if acute. 

●​ Assess for hemotympanum, battle sign, CSF leak. 

■​ Eyes 

●​ Blow-out fracture involves inferior or medial orbital wall. Adipose tissue, 

inferior rectus, or inferior oblique can become entrapped within the 

maxillary or ethmoid sinus. May see diplopia, inability to look up, 

anesthesia of cheek and upper lip, or enophthalmos. 
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●​ Lateral, inferior, or superior orbital fractures are often associated with 

other facial fractures. 

●​ Naso-orbito-ethmoid fractures are often associated with ductal injuries 

or other traumatic brain injury. 

●​ Consider corneal abrasion, globe rupture, orbital compartment 

syndrome, or retinal trauma. 

■​ Nose 

●​ Epistaxis can be controlled with direct pressure or anterior packing. 

Caution with posterior packing as typical anatomy may be disrupted. 

●​ Septal hematoma requires drainage given risk for septal necrosis. 

■​ Oral 

●​ Lip lacerations require delicate repair to maintain cosmesis and function. 

May require multilayer repair. 

●​ Through and through wounds should receive multilayer closure starting 

inside and work outwards. 

●​ Ducts should be assessed for integrity prior to closure. If involved, 

consult facial trauma surgery. 

●​ Tongue lacerations may only need repair if gaping, large (> 1 cm), involve 

distal aspect, or have significant bleeding. 

●​ Dental injuries are common with facial trauma. Careful exam for 

fracture, subluxation, or avulsion should be performed in all patients. 

May require replacement and splinting. Obtain chest x-ray if teeth 

missing. 

■​ Neck 

●​ C-spine precautions should be maintained until c-spine injury ruled-out 

●​ CTA may be necessary to assess for vascular injury 
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■​ Frank Gaillard, Dalia Ibrahim. Le Fort fracture classification. In: Radiopaedia.org 
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■​ Image References 

●​ Maxillofacial CT from “radiopedia.org.” 
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●​ Le Fort Fractures (figure 25.2) from 

https://commons.wikimedia.org/wiki/Category:Fractures_of_the_huma
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Figure 25.2 – Le Fort Fractures 
Type I Type II Type III 

Transverse fracture through 
maxilla and pterygoid plates just 

below floor of the nose 
separating teeth from upper face 

Pyramidal fracture through 
central maxilla and hard palate 

Craniofacial dysjunction with 
separation of maxilla from skull 

base 

Hard palate and teeth move Maxilla and nose move Entire face moves with exception 
of eyes move 

 

 

 

Back to case teaching points 
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Subdural Hematoma 

 

●​ Case Teaching Points  
○​ The differential for AMS in an elderly patient is very broad. For this case, it should 

include hypoglycemia/hyperglycemia, electrolyte abnormality, hepatic encephalopathy, 

endocrine abnormality, hypertensive encephalopathy, overdose/polypharmacy, 

medication side effect, Wernicke encephalopathy, pneumonia, UTI, sepsis, stroke, 

intracerebral hemorrhage, CNS infection, CNS lesion, or dementia. A focused history and 

physical exam will help narrow down this appropriately broad initial differential 

diagnosis. 
 

●​ What is the pathophysiology of SDH, what are common clinical features, and how do you 

classify them? 

○​ Pathophysiology 
■​ SDH is a type of intracranial hemorrhage where bleeding forms in the space 

between the dura and arachnoid (bone – dura – arachnoid – pia – brain). 
■​ Occurs due to tearing of bridging veins located in this space. These veins drain 

from the surface of the brain into the dural sinuses. 
■​ Commonly occurs in the elderly and alcoholic patients as the vessels travel 

further distances given atrophy. 
○​ Common clinical features 

■​ Clinical presentation has a wide spectrum ranging from completely 

asymptomatic to comatose. Symptoms may not develop until several days to 

weeks after the initial injury as venous bleeding is slow. Symptoms can be from 

initial injury or from ischemia/damage caused by prolonged compression of 

brain structures from the slowly expanding hematoma or from midline shift. 
■​ Acute SDH may present with a decreased level of consciousness. Common 

symptoms for subacute and chronic SDH include headache, photophobia, 

altered mental status, weakness, or other vague symptoms. 
○​ Classification 

■​ Acute: < 2 days 

■​ Subacute: 3-14 days 

■​ Chronic: > 15 days 

 
●​ What do you expect to see on head CT?  

○​ Depends on the timing of the injury (Figure 38.5).  
○​ Subacute injury is often the most difficult to identify as the collection becomes isodense 

with surrounding structures. Secondary signs such as sulcal effacement or mass effect 

are helpful clues to consider. Still, CT with contrast or MRI may be necessary for further 

characterization. 
○​ You may also see acute-on-chronic findings within the SDH.​
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●​ How do you manage SDH in the emergency department? 

○​ Initial management should focus on stabilization including ABCs and quick neurosurgical 

consultation. 

○​ Other important early considerations include: 

■​ Avoiding hypotension or hypertension. 

●​ MAP goal > 75-80 and the SBP goal is generally 100-110 to 140-160 (110 

if age 15-49 or ≥70 years). This may require IV fluids, vasopressors, or 

vasodilators to maintain.  

■​ HOB 30 degrees 

■​ Reverse anticoagulation 

●​ Consider platelet transfusion only if plts < 100,000 

■​ Avoid hypoxia 

■​ Avoid hyperthermia 

■​ Avoid hypoglycemia 

■​ Consider antiepileptics 

○​ Surgical intervention is recommended in patients with: 

■​ SDH width > 10 mm, 

■​ Midline shift > 5 mm, or 

■​ GCS < 9 or change ≥ 2 since injury 

○​ Temporizing measures are discussed further below 

 

●​ What are the common herniation syndromes (Figure 38.6) and what are the treatment 

options? 

○​ Subfalcine herniation 

■​ Presents similar to ACA stroke with contralateral leg weakness as ACA gets 

compressed 

○​ Central transtentorial herniation 

■​ Pupils initially miotic but progress to fixed and misposition 

■​ Decorticate and then decerebrate posturing 

■​ Pathologic breathing patterns (ex. Cheyne-Stokes) 

○​ Uncal herniation  

■​ Loss of consciousness (ascending arousal pathway), ipsilateral pupillary dilation 

(oculomotor nerve), and contralateral hemiparesis (corticospinal tract). May 

have positive Babinski. 

■​ May have false localizing symptoms and can progress to include bilateral 

symptoms and posturing 

○​ Cerebellar tonsillar herniation 

■​ Miotic and unreactive pupils, posturing to flaccid paralysis, and 

cardiovascular/respiratory collapse 

○​ Treatment options 

■​ HOB 30 degrees 

■​ Osmotherapy 
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●​ Hypertonic saline – Bolus 250 mL of 3%, can be given through peripheral 

line 
●​ Mannitol (may be inferior to hypertonic saline) – 1 g/kg bolus 

■​ Hyperventilation with target pCO2 35-40 
■​ Emergent neurosurgical intervention​

 
●​ What are the other types of intracranial hemorrhage? 

○​ Epidural hematoma 

○​ Subarachnoid hemorrhage 
○​ Intraparenchymal hemorrhage​

 
●​ POCUS Pearls (time permitting) 

○​ Ocular US has many uses in the ED.  Optic nerve sheath diameter (ONSD) can be used to 

assess for evidence of increased intracranial pressure. The optic nerve sheath is 

contiguous with the subarachnoid space, therefore it distends with increased intracranial 

pressure. 
○​ Fundoscopy can be very difficult for EMPs.  Measuring the ONSD is an easier and more 

reliable way of assessing for increased ICP.  
○​ The optic nerve appears hypoechoic and the sheath appears hyperechoic; ONSD should 

be measured 3 mm posterior to the globe, from outer edge to outer edge 
○​ In adults, a diameter > 5 mm is abnormal and consistent with increased ICP, though 

some data suggest a cutoff of 6mm. 
○​ See Figure 38.4 for example of abnormal Optic Nerve Sheath Diameter (ONSD) 

measurement, consistent with increased ICP. 
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Management of Intracranial Hemorrhage: Not All Head Bleeds Are the Same. 
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■​ Image References  

●​ Figure 38.1: ECG from “Life in the Fastlane” 

https://litfl.com/normal-sinus-rhythm-ecg-library/ 

●​ Figure 38.2: Chest Xray from “radiopedia” 

https://radiopaedia.org/cases/normal-chest-x-ray-1?lang=us 

●​ Figures 38.3, 38.5: Head CT’s with descriptions, from “radiopedia”  

https://radiopaedia.org/cases/subdural-haemorrhage-6?lang=us, 

https://radiopaedia.org/cases/subacute-subdural-haematoma, 

https://radiopaedia.org/cases/chronic-subdural-haemorrhage-teaching?

lang=us 

●​ Figure 38.4 Ocular POCUS images courtesy of: Northwestern Emergency 
Medicine POCUS Image Bank AND/OR Emory Emergency Medicine 
POCUS Archive 

●​ Figure 38.6: Brain herniation syndromes from 

https://commons.wikimedia.org/wiki/File:Brain_herniation_types-2.svg 

 
 

 

https://radiopaedia.org/cases/chronic-subdural-haemorrhage-teaching?lang=us
https://radiopaedia.org/cases/chronic-subdural-haemorrhage-teaching?lang=us
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Figure 38.4 – POCUS Ocular US 

 
 

 

Back to case 
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Figure 38.5 – SDH CT Findings by Age 

Age Image Typical Findings 
Acute  
(1-2 days) 

 

Highly visible crescent-shaped 
hyperdense collection. May see midline 
shift. 

Subacute  
(3-14 days) 

 

As clot degradation begins, the 
collection becomes hypodense making it 
potentially difficult to identify. 
Secondary signs are important to 
recognize, including: 
1.​ Sulci do not reach the skull border 

2.​ Mass-effect including sulcal 

effacement/distortion (gyri appear 

pushed together) and midline shift 

 
 
 
 
 

Chronic 
(>15 days) 

 

Hypodense crescent-shaped collection. 
May see midline shift. 
 
 
 
 
 
 

Back to case teaching points 
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Figure 38.6 – Brain Herniation Syndromes 
 

 
 

 
Back to case teaching points 
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Neurogenic Shock 
 

●​ Case Teaching Points  

○​ The patient in this case is a trauma patient presenting with unstable vital signs and 

neurologic compromise. An appropriate trauma differential diagnosis should be 

considered. In blunt trauma, spinal injuries should be presumed and should be treated 

as unstable until proven otherwise. In cases of low clinical suspicion, Nexus and 

Canadian C-spine rules are helpful in determining if imaging is needed. 

 

●​ How can you evaluate clinically for suspected spinal cord injury? 

○​ Determine sensory level (pinprick and light touch):   

■​ C6 - thumb 

■​ C7 - middle finger 

■​ C8 - little finger 

■​ T4 - nipple line 

■​ T10 - umbilicus 

■​ T12 - inguinal ligament 

■​ L2 - anterior thigh 

■​ L4 - medial malleolus 

■​ S1 - lateral heel 

■​ S4/5 - perianal area 

○​ Determine motor level (against gravity):   

■​ C5 - elbow flexion 

■​ C6 - wrist extension 

■​ C7 - elbow extension 

■​ C8 - finger flexion 

■​ T1 - 5th digit abduction 

■​ L2 - hip flexion 

■​ L3 - knee extension 

■​ L4 - dorsiflexion 

■​ L5 - toe extension 

■​ S1 - plantar flexion 

○​ Check for sacral sparing (suggests incomplete spinal cord injury): perineal sensation, 

rectal tone, anal wink (touching surrounding skin causes anal contraction), 

bulbocavernosus reflex (squeezing glans/clitoris or tugging Foley causes anal 

contraction) which are all absent in spinal shock. Return of function signifies end of 

spinal shock period. 

 

●​ What types of shock should you assess for in patients with spinal cord injuries? 

○​ Neurogenic shock: loss of sympathetic vascular tone leading to bradycardia and 

hypotension from unopposed parasympathetic (vagal) tone. Occurs only in patients with 

spinal cord injuries above T6; if below T6 assume hemorrhagic shock is the cause of 

hypotension. 
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○​ Spinal “shock”: spinal cord concussion (not cardiovascular in origin) leading to 24-72 hr 

period of paralysis, hypotonia, and areflexia. The end of this period may be indicated by 

the return of rectal tone.  Should have stable vital signs and thus is not true shock in the 

classic sense. 

○​ Hemorrhagic shock: may be difficult to assess in patients with neurogenic shock due to 

autonomic dysfunction and blunting of normal tachycardia. Shock in trauma is presumed 

to be hemorrhagic until proven otherwise. 

 

●​ What is the treatment for spinal cord injuries? 

○​ Intubate early for signs of respiratory failure if there is concern for diaphragmatic 

involvement (phrenic nerve injury from lesions above C5). 

○​ Place Foley to decompress a distended, neurogenic bladder 

○​ Steroids are controversial (initial studies showed improved neurologic outcomes if high 

dose steroids are given within 8 hr, while more recent studies show a substantial risk of 

infection and avascular necrosis). This decision should be made in consultation with your 

spinal surgeon.  

○​ Treat neurogenic shock as needed. 

 

●​ How do you treat neurogenic shock? 

○​ Avoid hypoxia or hypotension to protect spinal cord perfusion. 

○​ Fluid resuscitation should be attempted before vasopressors but caution to avoid 

pulmonary edema and ARDS. 

■​ Maintain urine output > 0.5 mL/kg/h. 

○​ Goal MAP 85-90 mmHg, give vasopressors as needed 

■​ Norepinephrine is the treatment of choice  

■​ Phenylephrine can be added, but only after norepinephrine has been started, as 

phenylephrine monotherapy may improve blood pressure but will cause reflex 

bradycardia. 

○​ Give atropine as needed to maintain HR > 60. 

○​ Watch out for hypothermia as peripheral vasodilation can lead to significant heat loss. 

○​ Thromboembolism is very common due to pooling of blood in a dilated venous system. 

Consider early initiation of anticoagulation once hemorrhage has been ruled out. 

 

●​ Attributions  

○​ Author: Dr. Andrew Mastanduono 

○​ Editor(s): Dr. Miriam Stone 

○​ Editor-in-Chief: Dr. Dana Loke,  Dr. Kristen Grabow Moore 

○​ References:  

■​ Gatz JD, Whetstone W. EM:RAP CorePendium [Internet]. EM:RAP - 

CorePendium. 2021 [cited 2021Aug9]. Available from: 

https://www.emrap.org/corependium/chapter/recxnd6zjQJCQ0K5Q/Spinal-Trau

ma 

 



15 

■​ Steven Go. Chapter 258: Spine Trauma. In: Judith E. Tintinalli, O. John Ma, et al, 
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