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Neck Trauma

Neck Trauma: Do not put your neck on the line
when treating these injuries

PENETRATING NECK INJURY

Case Presentation
30 year old male with single gun shot wound to right anterior neck. Small amount of blood lost at
scene. Bandage applied, two lines started in field and transported to the emergency department.

BP =120/90 RR=24 HR =100

HEENT - PERRL, EOMI, no blood from oropharynx

Neck — single GSW to right anterior neck at level just above cricoid cartilage, small amount of
swelling around wound

Lungs — clear, BBS =

Heart - RRR, S1, S2 normal

Abdomen — normal

Neurologic exam — intact

Prehospital
e Airway
*  Fraught with hazards and unforeseen complications
e Hematomas
e Laryngotracheal injuries
«  Bag-valve-masking (BVM) may cause dissection of air into surrounding tissues
* Indications for intubation
e Long transport times with stridor or severe respiratory compromise
e Apneic or pulseless
» Impending or full cardiopulmonary arrest
» Avoid upper extremity intravenous lines on the same side as the injury.
e Cervical spine precautions rarely necessary unless neurologic signs or symptoms present.
» Evaluate for tension pneumothorax with severe respiratory / cardiovascular compromise.
»  Trendelenburg position if air sucking or bubbling through site to decrease chance for air embolism.
»  Apply direct pressure to actively bleeding wounds.

Airway Management
Timing
«  Earlier intubation leads to easier intubation
* Lessanatomical distortion
»  Decreases need for later crash intubation
» Immediate airway management for evidence airway compromise
»  Elective prophylactic for minimally symptomatic if suspected progressive airway compromise

Liberal Indications

*  Gun shot wounds

e Deep stab wounds

*  Neck hematoma

*  Voice changes

e Pharyngeal bleeding

»  Prolonged transport or diagnostic testing



Recommendations (Walls)

Neck Trauma

»  Stab wound that violates platysma and demonstrates clinical evidence of vascular or direct airway

injury

»  Gun shot wound to neck regardless of external evidence of vascular or direct airway injury.

Difficult Airway to Secure

Retrospective analysis of 114 penetrating neck trauma (Eggan)

e 26/ 69 intubation attempts unsuccessful

e 6 required alternative to endotracheal intubation to secure airway
Retrospective review of airway management of 107 patients with penetratin

g neck trauma (Shearer)

Technique Number of Cases | Success rate
Direct laryngoscopy after RSI | 89 98%

Awake Fiberoptic 8 100%
Surgical 6 100%

Blind Nasotracheal 4 75%

«  Comments:
e Two failed direct laryngoscopy patients required surgical airway
» Long technical time required for fiberoptic intubation

e Preferred modalities

» Rapid sequence induction (RSI) of anesthesia with direct laryngoscopy or surgical airway
Retrospective analysis of 57 patients with penetrating laryngotracheal injuries (Grewal)

» Airway management in 32 (56%)
»  Oral endotracheal intubation — 14
e Cricothyrotomy — 3
e Tracheostomy — 15 (7 in OR)

»  Preferred modalities

e Oral intubation attempted with RSI when minor to moderate laryngeal injury

Techniques

Do not paralyze if cannot bag or perform surgical airway quickly
Radiographic clearance of C-spine not essential before airway manipulation
intact.
Initial attempt should be orotracheal intubation whenever possible
Management Options
» Rapid sequence intubation
+ Ultimate relaxation — best shot at cords
e Must be able to bag
» No contraindications to cricothyrotomy
»  Oral intubation with sedation
» Reversible agents or ketamine best
»  Fentanyl — high dose 4-10 ug/kg with versed 2.5-5 mg
»  Ketamine 2-3 mg/kg (airway / respiratory drive maintained)
»  Combine with direct airway local anesthesia
*  Local airway anesthesia
*  Maintains airway
e Technically difficult airway due to patient movement.
« Blind nasotracheal (NT)
e May dislodge clot
« Distorted anatomy may complicate.
e Fiberoptic
»  Effective but requires time and skill

if patient is neurologically



Neck Trauma

Retrograde
e Time consuming
« Difficult

Cricothyrotomy
*  Quick and easy if no anatomical distortion
» Use horizontal incision only if landmarks easily palpable
e Use vertical if landmarks distorted
« Allows for incision to be extended if initial approach inadequate.
e Contraindicated if expanding hematoma over cricothyroid membrane
Tracheostomy
e More difficult / time consuming than cricothyrotomy
e Perform if cannot do cricothyrotomy

e Conclusions: Airway approach depends on clinical presentation

No airway distortion / easy to bag-valve-mask

» Rapid sequence intubation

Minimal airway compromise / anticipated easy to bag-valve-mask

» Rapid sequence intubation or oral intubation with sedation / local airway anesthesia

Airway distortion complicating oral tracheal intubation / anticipated difficult to bag-valve-mask

e Sedation/ local airway anesthesia

e NT intubation if wound has not penetrated airway

e Fiberoptic

e Surgical

» Retrograde

Expanding hematoma over cricothyroid membrane

» Avoid paralytics since bag-valve-mask difficult and cricothyrotomy relatively contraindicated

* NT intubation if wound has not penetrated airway

e Fiberoptic best

e Tracheostomy

Suspected transection of trachea near suprasternal notch

« Avoid oral / NT intubation — may complete transection and push proximal segment into chest

e Fiberoptic best

»  Tracheostomy through wound

» Be prepare for emergent median sternotomy to retrieve proximal segment if proximal trachea
is pushed into chest

Wound Examination

e Control bleeding with pressure not clamps
e Separate wound edges and inspect

Do not probe due to risk of interrupting hemostasis and worsening injury

Initial Radiographs

» AP/ lateral neck

Findings

»  Subcutaneous emphysema

*  Prevertebral emphysema

» Location / trajectory of missile

Presence of subcutaneous or prevertebral air are indications for surgical exploration

* CXR

Findings

e Pneumothorax

*  Hemothorax

e Mediastinal air

*  Widened mediastinal structures



e Location of missile fragments

e Of 110 bullet wounds to neck, 48 positive CXR findings (Orgog)

* 6 hemothoraces
* 9 pneumothoraces
* 4 hemopneumothoraces

Immediate Operative Therapy

Selective vs Mandatory Exploration of Zone Il Injuries
Mandatory Exploration
Mandatory Exploration of Zone Il injuries arouse from decreased wartime mortality of penetrating
injuries when all wounds that penetrated the platysma were surgically explored. Advantages of

mandatory exploration:

*  Negative neck exploration quick (mean time 44 minutes)

e Simple operation

» Disastrous complications of delayed treatment

»  Short hospital stay after negative exploration — 0.8-1.5 hospital days (Golueke)
Mandatory Exploration results in high negative exploration rate

Selective Exploration

Ancillary diagnostic testing excludes injury
Safe

Decrease negative exploration rate
Standard of care in the 90°s

Safety of Selective Exploration (Asensio)

Review of 26 studies
* 10 mandatory exploration
» 16 selective exploration

Explorations rates

Mandatory Selective
Total # Patients 1653 2540
Exploration  #/% 1492 /90.2% 1596 / 62.8%
Observation #/% 161/9.8% 944 /1 37.2%
Observation requiring re-exploration #/% | 3/1.86% 20/211%
Operative Findings
Mandatory Selective
Total # Patients 1492 1596
Positive Exploration  #/% 803 /52.8% 1117/ 70%
Negative Exploration #/% 689 / 46.2% 479/ 30%
Mortality
Mandatory Selective
Mortality 5.85% 3.75%
Range 0.8-11% 0-9.8%

Conclusions

»  Selective operative approach to penetrating neck injuries is safe

»  Selective approach decreases rate of negative exploration

Neck Trauma



Indications for Operative Therapy
*  Vascular
»  History of substantial blood loss
»  Persistent bleeding
»  Enlarging hematoma
»  Regspiratory
*  Hemoptysis
e Crepitation

e Dysphonia

e Digestive
*  Hematemesis
e Dysphagia

e Crepitance
e Nervous system
*  Neurologic deficit
»  Transcervical GSW (controversial)
»  Retrospective review of 41 patients with transcervical GSW (Hirshberg)
*  83% positive for injury
»  Recommend exploration
e Prospective review of 33 patients with transcervical GSW (Demetriades/1996)
e 21% required surgery
« Recommend selective approach with PE and diagnostic testing

Vascular Injury

Clinical Findings

»  Shock with or without active bleeding
»  Expanding or pulsatile hematoma

e Brisk bleeding from wound site

e Airway compromise

»  Decreased pulse (radial, ulnar, carotid, temporal, facial arteries)
»  Carotid bruit / thrill

*  Hemothorax

*  Airembolism

e Cerebral vascular accident

Neck Zones
e Zonel
» Inferior to cricoid cartilage
e Suspect great vessel and intrathoracic injuries
e« Zonell
e Cricoid cartilage to angle of mandible
» Easy access for operative repair
e Zonelll
e Superior to angle of mandible
» Difficult surgical anatomical exposures
»  Embolization may be used for vascular injuries

Vascular Imaging
Is Physical Examination alone sufficient to Exclude Injury?
Pro
*  Demetriades/1993 from South Africa
e 335 patients with penetrating neck injuries

Neck Trauma
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e 60 patients to OR due to signs and symptoms of significant injury
e 6 patients to OR due to positive angio or esophageal studies
»  Emergency angiography in 3 patients
e Two with widened mediastinum
»  One with knife embedded at base of skull
* 269 patients observed without vascular studies
» 2 required surgery for vascular lesions detected during hospitalization
+  Conclusions
»  PE reliable for detecting significant injuries
«  Emergency angiography rarely necessary
e Demetriades / 1997 from USC/LA County
e Prospective
e 223 patients
e 176 underwent angiography
* 34 abnormalities with 14 requiring treatment
* None of 160 patients without clinical signs of vascular injury required treatment for vascular
injury
e Atteberry from Jacksonville, Florida
e Prospective
* None of the 28 patients with “asymptomatic” Zone Il penetrating injuries without definite signs of
vascular injuries had evidence of vascular injury during the hospital stay or during follow up.
« Jarvik from University of Washington
e Retrospective
e 111 patients with Zone Il injuries
»  Follow up time only mean of 13.3 days
» 45 of 48 patients with vascular injuries had abnormal physical findings
* None of remaining 3 patients with vascular injuries but with normal physical findings would have
had their treatment altered by angiography.
* Rivers from Albert Einstein
e Retrospective
e 61 patients with angiography due to penetrating neck trauma
e 6 abnormal angiograms
» No significant arterial injuries were identified in absence of suggestive physical findings
»  Beitsch from Parkland
*  Retrospective
» 178 patients with zone 11 penetrating neck injuries
e 71 patients asymptomatic patients underwent angiography
» 5 abnormal angiograms with one requiring surgical exploration
»  Physical examination - 92% sensitivity and 99% NPV for vascular injury

Con
e Meyer from Cook County Hospital
» 120 consecutive penetrating neck injuries
e 7 patients to OR immediately
» 113 patients underwent arteriography, laryngotracheoscopy, esophagoscopy and esophagography
followed by neck exploration
»  Clinical Assessment alone ability to detect injury
e Accuracy = 68%
s PPV=47%
* NPV =286%
»  Apffelstaedt from South Africa
* 393 consecutive stab wounds to neck
e Mandatory neck exploration policy
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«  Clinical signs of injury absent in 30% of positive neck exploration
*  Velmahos from South Africa
e 755 patients reviewed
* 613 explored due to clinical findings
e 142 observed
e 13/142 patients had injuries missed on clinical evaluation
» 2 with vascular injuries requiring surgery
« 11 with missed pharyngoesophageal injuries (4 died of mediastinitis)
e Sclafani from Kings County
e Retrospective
e 72 consecutive patients (56 GSW)
« Of 46 asymptomatic patients, 9 injuries were identified on angiography
e Conclusion
»  Physical examination had poor sensitivity (61%) and specificity (80%) for vascular injuries of
neck
e Stahl from Bronx
e 429 penetrating injuries
» Angiogram for all observed patients
e 7/38 carotid injuries not diagnosed clinically

Conclusions regarding Accuracy of Physical Examination
» Ancillary diagnostic testing required to supplement physical exam to exclude vascular imaging

Angiography vs. Carotid Duplex Scanning (CDS)
» Advantages of CDS
» Angiography invasive
» Angiography 4-6 times more costly
» Angiography in “asymptomatic patients” has a low yield and rarely changes management
(Demetriades)

»  Studies comparing angiography and Carotid Duplex Scanning

Study # Patients | Sensitivity Specificity | Comment
Ginzburg 55 100% 85% +CDS followed by Angio
Zone |, 11, 111
Fry 100 100% 100% Angio for +CDS in Zone 111 since many injuries
extend to carotid siphon
Zone I, 111
Demetriades/ | 82 91% 98.5% 100% sensitive / specific for clinically important
1995 lesions
Demetriades/ | 99 91.7% 100% 100% sensitive / specific for injuries requiring
1997 therapy
Kuzniec 47 90.5% 100% For both neck and extremity arterial trauma
One neck and one femoral injury missed by CDS
Missed one asymptomatic ICA pseudoaneurysm

* Recommendations
e Qualified personnel should employ CDS to exclude carotid injuries in asymptomatic zone Il and
I11 penetrating injuries.
»  Positive CDS should be followed by angiography prior to surgical intervention.
e For zone Il injuries, angiography with embolization may provide therapeutic as well as diagnostic
role.
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Helical CT
»  Prospective study of 35 patients (30 GSW) undergoing helical CT of neck with results compared to
angiography (29), surgery (3), ultrasound (2) and local inspection (1) (LeBlang)

Two injuries were only identified with indirect signs of injury (< 3mm non-obstructing flap, 1mm

pseudoaneurysm)

»  These injuries received surgical repair in this study but others question the need for surgery in
these types of injury.

Using direct signs of injury

e Sensitivity = 80%

e Specificity = 100%

* NPV=91%

* PPV =100%

Using direct and indirect signs of injury

»  Sensitivity = 100%

e Specificity = 97%

s PPV=71%

e Conclusions

Helical CT may be an appropriate screening tool but more and larger studies are needed.

Diagnostic Approach to Injury Zones
Stable Patients without Indication for Operative Therapy (see above)
e Zonel

Angiography to determine integrity of thoracic outlet vessels (Narrod, Jurkovich, Golueke,
Massac, Miller, Roden, Grewal)

e Zonell

Color flow Doppler imaging as screening tool with angiography if positive
» Clinically asymptomatic patients with significant carotid injuries requiring repair:

Study Clinically Asymptomatic Number with Vascular Injuries
Patients Requiring Repair

Klychkin | 24 2 (9%)

Sofianos | 35 1 (3%)

Some recommend close, inpatient observation for asymptomatic patients without any imaging
modality (Narrod, Jurkovich, Golueke, Rivers, Atteberry, Biffl, Demetriades, Menawat)

e Zone lll

Angiography or CFD for integrity of internal carotid artery and intracerebral circulation
(Jurkovich, Golueke, Massac, Sclafani, Velmahos, Miller, Roden, Grewal)

Some recommend close, inpatient observation for asymptomatic patients without any imaging
modality (Biffl, Demetriades)

_t » Repair

Observe

Angiography

Zone —%

Stable AAAAAAAAAAAA
Penetrating Neck Injury4 Zone Il ==—¥» CFD — /
No OR Indication + _ Repair / Embolize
N Zone |||/ \4 /

Stable Patients with Indication for Operative Therapy
» Zonel

Angiography to determine need for thoracotomy prior to neck exploration to repair thoracic outlet
vessels (Narrod, Jurkovich, Golueke, Massac, Miller, Roden, Grewal)
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e Zonell
e Multiple zone Il injuries (Narrod)
e Zonelll

» Angiography indicated (Miller, Roden, Sclafani/1996, Jurkovich, Grewal)
» High internal carotid injuries are difficult to visualize at operation.
» May require carotid artery ligation and concomitant extracranial / intracranial bypass
» Embolization (Sclafani/1985/1995/1996) as an alternative therapy when arterial ligation
anticipated for
« Expendable vessels such as external carotid artery whose rich collateral flow from its paired
vessel makes embolectomy a safe alterative to ligation
e Poorly accessible vessels such as the vertebral artery and the internal maxillary artery where
repair of these vessels is rarely possible and ligation is usually performed
« Active arterial extravasation or arteriovenous fistula in association with an absence of
prograde intracranial flow
»  Transected, thrombosed internal carotid artery with no prograde flow in a comatose patient

Zone ¥ Angiography for Thoracic Vessels

Stable " —_—
Penetrating Neck Injury—  Zone Il » Surgical Exploration
With OR Indication v

Possible Criteria for Non-Operative Management of Carotid Injuries
»  Clinically occult injury

*  Low velocity injury (stab wound)

e <5mm intimal defect

* <5 mm pseudoaneurysm

* Intact distal circulation

e Compliant patient who will continue follow up

Esophageal Injury
Aggressive diagnostic approach warranted
» Recognition of esophageal injuries difficult
e Uncommon injury
» Associated injuries to vascular / respiratory systems mask esophageal trauma
» 11/57 penetrating laryngotracheal injuries had associated esophageal injuries (Grewal)
e Of 48 penetrating esophageal GSW, 9 patients had 3 other injuries, 14 had 2 other injuries,
and 12 had 1 other injury. (Symbas)
e Delayed operative repair results in high morbidity and mortality due to early contamination of
paraesophageal space

Clinical Signs of Esophageal Injury

e Neck pain

*  Neck tenderness

»  Resistance of neck to passive motion

e Crepitation

e Dyspnea

» Dysphagia

» Bleeding from mouth or nasogastric tube
e Clinical signs often non diagnostic
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Diagnostic Imaging Difficult due to Low Sensitivity
Plain radiographs
» Anterior / posterior and lateral cervical
»  Subcutaneous emphysema
* Increased prevertebral shadow
« CXR
*  Pleural effusion
*  Pneumothorax
*  Mediastinal air
e Widening of superior mediastinum
«  Normal plain radiographs do not exclude esophageal injury
e 6 of 17 with penetration esophageal trauma had normal cervical and chest radiographs (Glatterer)

Esophageal Contrast Studies
» Do not rely on as sole means to exclude esophageal injury (Biffl, Symbas, Shama, Sheely, Spenler)
* Low sensitivity
*  50-90% (Weigelt, Jurkovich)
* 80% (Ordog)
e 62% (Armstrong)
e 4/5inaccurate studies in intubated patients
»  Use Gastrografin initially since it causes less irritation than barium with extravasation followed by
barium if negative Gastrografin study (Grewal).

Esophagoscopy
»  Perform if negative contrast study
» Rigid esophagoscopy has higher diagnostic yield than flexible esophagoscopy (Armstrong)
»  Flexible endoscopy
»  Sensitivity 100% / specificity 96% / accuracy 97% in 31 patients (Flowers)
»  Sensitivity 100% / specificity 83% in 13 patients (Horwitz)

Combination of Esophageal Contrast study plus Esophagoscopy required to exclude injury
e Combined Diagnostic Yield (Weigelt):

Sensitivity | Specificity | Accuracy
Physical Exam 80% 64% 72%
Barium Swallow 89% 100% 94%
Rigid endoscopy 89% 95% 94%

e Combination of all three missed no injuries

Indications for Diagnostic Testing
»  Positive clinical findings (Demetriades/1997)
*  When projectile is in proximity to or crosses the midline (Symbas, Glatterer)
« If missile has traveled beyond the limits of surgical exploration
»  Presence of subcutaneous air on cervical or chest radiographs
»  Some authors (Narrod, Jurkovich)
»  Surgically explore all patients with abnormal soft tissue air without performing esophagography or
esophagoscopy due to low sensitive of these tests
»  Perform esophageal contrast studies and endoscopy in Zone | penetrating injuries of the wound
approaches the mediastinum
« Do not perform esophageal contrast studies on Zone Il and Zone Il injuries due to overlying bony
shadows and contractions of cricopharyngeus muscle which make the study technically difficult

10
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Management

»  Surgical repair and adequate drainage of deep neck spaces required for cervical esophageal and lower
hypopharyngeal injuries
»  Earlier repair decreases complications (Asensio)

* Non surgical management for injuries to upper portion of hypopharynx (Stanley)

Conclusions

Diagnosis of esophageal injury must be combination of:

e Physical examination

e Plain radiographs

e Contrast radiographs

»  Endoscopy (rigid better than flexible)

»  Surgical exploration may required in some patients to exclude injury

Laryngeal Injury

Clinical Signs of Laryngeal Injury
* Voice alteration

e Airway compromise

e Subcutaneous emphysema

e Crepitus

e Hemoptysis

e Bubbling wound

Diagnostic Evaluation
*  Visualization of endolarynx via indirect or direct laryngoscopy (Thompson, Miller, Schaefer)
»  Mainstay for diagnosis of injury
»  Visualization should be standard part in evaluation of penetrating neck trauma
» Radiographic evaluation serves adjunctive role
»  Soft tissue cervical radiographs
e Subcutaneous or prevertebral air
e Fractured larynx possible when calcified
« CT
« Accurately identifies location and extent of laryngeal fracture (Thompson, Schaefer)
»  Perform when the diagnosis of laryngeal fracture is suspected even in the presence of negative
endolarynx examination
»  Perform when endolarynx cannot be visualized (intubated patient)

Management
» Early airway management for significant fractures
e If a severely fractured larynx is present, a tracheostomy is preferred method for airway
management.
«  Prompt surgical repair when displaced fractures identified (Thompson)
e« Non surgical management for minimal intralaryngeal injuries and nondisplaced fractures
(Demetriades/1996)

11
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BLUNT NECK INJURY

Case Presentation

30 year old male unrestrained passenger in a deceleration motor vehicle collision where his neck and
right clavicle struck the dash. The patient only complains of pain in right clavicular area.

BP =120/80 RR =18 HR =90

HEENT - PERRL, EOMI, no blood from oropharynx

Neck — mild tenderness and swelling over anterior and right side of neck, no crepitus
Lungs — clear, BBS =

Heart — RRR, S1, S2 normal

Chest — tenderness over right clavicle with deformity

Abdomen — normal

Neurologic exam — intact

General

Often subtle injuries due to concomitant injuries of chest, abdomen and head
Common mechanisms

»  Motor vehicle crash in unrestrained passenger (padded dash syndrome)
«  Shoulder harness creates shearing injury to neck as it decelerates

Early airway management mandatory

Vascular Injury
Mechanism of Carotid Injury

Direct blow to neck with compression of carotid

Blow to head causing rotation and hyperextension of head stretch the carotid artery across the bodies
of C1 and C2 or across the transverse process of C3

Blunt oral trauma

Basilar skull fracture

Incidence (Alimi, Rogers)

After closed head injury

+ 0.08%-1%

Neurologic deficits unexplained by CT findings, spinal cord injury or peripheral nerve injury
o 21%

Difficult diagnosis

25-50% have no external signs of neck trauma (Opeskin)

Delayed neurologic deficits frequent - >90% have lucid interval extending hours to weeks from the
onset on injury to development of symptoms

* 10% have TIA / CVA within one hour

e 17% develop symptoms days / weeks post injury

Many patients with co-existing injuries (head) that mask clinical signs of dissection

Clinical Findings

Neurologic findings incongruent with head CT

Lucid interval between trauma and symptoms with negative head CT
Carotid Artery Injury

*  Hematoma lateral neck

»  Bruit over carotid circulation

e Horner’s syndrome

« TIA

* Aphasia

*  Hemiparesis

12
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Vertebral Artery Injury

* Ataxia

*  Vertigo

e Nystagmus

*  Hemiparesis

»  Dysarthria

» Diplopia

66 cases of blunt carotid artery injury (Fabian)

e 34% diagnosed by incompatible neurologic and CT findings
e 43% by new onset neurologic deficits

e 23% by physical exam (neck injury, Horners’ syndrome)

Diagnostic Imaging

Institutional specific depending on availability and skill of radiology investigators
Indications (Fakhry)
*  Neurologic findings incongruent with head CT
»  Monoparesis or hemiparesis with normal mental status
»  Signs or history of significant external cervical trauma in patient with altered mental status
» Basilar skull fracture in patient with altered mental status
»  Focal neurologic deficit inconsistent with head CT
Angiography
»  Study of choice in acutely injured and symptomatic patient (Fabian)
e 93% of lesions at the bifurcation of carotids or higher
*  Multiple vessel injuries occur in 40%-80% (Alimi, Fabian)
»  Four vessel angiography recommended
»  Findings in 66 patients with blunt carotid injury (Fabian)
* 54 intimal dissections
e 11 pseudoaneurysms
17 thromboses
* 4 carotid cavernous fistulas
e 1transected internal carotid artery
Color Flow Doppler ultrasound
»  Provides rapid identification and quantification of arterial dissection
» Unable to assess distal upper extracranial and intracranial internal carotid artery (Rogers, Fabian)
*  Most operator dependent
» Possible screening role in lower risk patients (Fabian)
Helical CT angiography
» Used as a screening modality for patients at risk for blunt carotid injury
» Significant decrease in time to diagnose from 156 hours to 5.9 hours (Rogers)
» Increased detection rate cervical arterial injury (Rogers)
MR angiography
» Accurately detects carotid and vertebral artery injuries (Friedman, Stahmer, Bok)
»  Best for follow up or for stable patients since it is difficult to perform MR in acutely injured
unstable patients (Fabian).

Management

Depends on size of lesions and clinical picture
Options (Okada, Eachempati, Fabian)

*  Observation

» Anticoagulation

« Antiplatelet agents

»  Arterial reconstruction

e Ligation

13
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Laryngeal Injury
Mechanism
»  Sharp blow to anterior neck that compresses thyroid and cricoid cartilages against the cervical spine.

Clinical Findings
* Voice changes due to:
* Intrinsic injuries
e Laryngeal fractures
e Laryngotracheal separation
e Displaced arytenoid
e Intralaryngeal hematoma
* Vocal cord tears
e Extrinsic injuries
» Recurrent laryngeal nerve injury
e Extra-laryngeal hematoma
»  Respiratory compromise / Stridor
» Intralaryngeal hematoma and edema may not reach maximum until several hours post-injury.
* Pain/ Tenderness
e Dysphagia
e Hemoptysis
e Subcutaneous emphysema
»  Abrasion over neck
» Inability to palpate a normal larynx

Laryngeal Injury Classification (Schaeffer, Grewal)

Group | Findings

1 Minor endolaryngeal hematoma or lacerations, absence of detectable
laryngeal fractures and minimal airway compromise

2 Edema, hematoma or minor mucosal disruption without exposed cartilage,
varying degrees of airway compromise

3 Massive edema, large mucosal lacerations, exposed cartilage, displaced
fractures, vocal-cord immobility, varying degrees of airway compromise

4 As in group 3 with disruption of the anterior larynx or unstable laryngeal
cartilaginous skeleton

Diagnostic Evaluation
e Visualization of endolarynx via indirect or direct laryngoscopy (Camnitz, Reece)
»  Determines function and status of internal soft tissue defects
e CT (Gussack, Spiro, Guertler, Schild)
»  Determines status of cartilage
»  particularly useful in Group 1 and 2 patients (Schaeffer)
» Nondisplaced fracture — no operation needed
»  Preoperative planning in significantly displaced fractures
»  Helpful when laryngoscopy cannot be performed (intubated patient)
» Plain Radiographic evaluation serves adjunctive role
»  Soft tissue cervical radiographs
e Subcutaneous or prevertebral air
e Fractured larynx possible when calcified
* CXR
*  Mediastinal air

14
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Management
Early aggressive airway management

Oral endotracheal intubation for group land 2 suspected injuries

Tracheostomy (Reece)

»  Awake under local anesthesia while the patient is ventilating is optimal.
Cricothyrotomy relatively contraindicated when significant disruption to larynx

Early surgical repair for injuries

Pharyngoesophageal Injury

General

Exceedingly rare (Jacobs)

Classic clinical findings (subcutaneous air / chest pain) found in more common cervical and chest
injuries.

Often associated with laryngotracheal injuries

Diagnostic Imaging
Soft tissue cervical / CXR for

Cervical or mediastinal air
Pneumothorax
Pleural effusion

Esophagography

High false negative rate
6 false negative esophagrams of 43 blunt esophageal injuries (Beal)
Combine with endoscopy for patients with high index of suspicion

Management
Surgical therapy for esophageal or large (>2 cm) pharyngeal perforations
Medical therapy for small (< 2 cm) pharyngeal perforations (Niezgoda, Jacobs)

Stranqulation Injury

Definition
Compression of neck
Mechanisms (Iserson)

Hanging

* Victims body is either totally or partially suspended by a ligature

»  Fracture rare in non-judicial hangings

»  Transverse intimal tears at bifurcation of common carotid artery common in judicial hangings

Postural strangulation

»  Victims neck is stretched over an object and then compressed by the pressure of his own body

Ligature strangulation

» Ligature is pulled around neck — body weight plays no part in mechanism

» Hyoid and laryngeal injuries found 50% of time in forensic studies

Manual strangulation

e Ligature is a pair of hands

e In forensic studies, associated with fracture of larynx including hyoid bone and thyroid
cartilage

Mechanism of death
Cerebral ischemia and hypoxia caused by compression of blood vessels in the neck

First — pressure on neck obstructs venous circulation causing stagnant hypoxia and loss of
consciousness.

Second — body goes limp due to loss of consciousness.

Third — decreased muscle tone in neck allows for occlusion of arterial circulation.

Total blockage of the airway is rare.
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Treatment

Cervical spine immobilization only if mechanism of injury is consistent with a significant drop from a
height as in judicial hanging. (Howell)

Aggressive respiratory management since high risk for:

e pulmonary edema

 ARDS

» congestion and edema of uvula, epiglottis, larynx and vocal cords

Prevent further neurologic deterioration by decreasing intracranial pressure if elevated.

Control seizures.

Treat associated blunt vascular, laryngeal and esophageal injuries (see above).
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