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Today I will be sharing with you the management of penetrating neck injuries with a particular focus on Zone II injuries



Case  Presentation 

  27  yo  M  with  PMHx  of  asthma 

  Single  stab  wound  (SW)  to  left  neck 

  Slash  wound  over  posterior  scalp 
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*
*…with unknown instrument
*



On  Physical  Exam 
  BP 151/93  HR 97  RR 

20  Sat 100% 

  Head:  posterior  scalp  

6  cm  slash  wound,   

no  hoarseness 

  Neck:  zone  II  injury 

 Chest:  clear  bilaterally 
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*
*
-Neck:  2 cm wide stab wound overlying the middle portion of left sternocleidomastoid muscle
-no air bubbles were noted
-However, he had a small hematoma with venous bleeding
-Thus, given this sign of injury the decision was made take him to the OR for…



Neck  Exploration 

  Facial  vein  ligated 

  Carotid  sheath  intact 

  Aerodigestive  tract  intact 

  Stab  wound  explored 

  Only  muscle  bleeding 
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-An incision along the anterior border of the SCM was made
-The platysma was divided sharply and the dissection proceed in the middle cervical fascia
-The internal jugular vein and facial vein were identified and the latter was ligated
-The carotid sheath was entered and the vagus was identified; everything was free of injury



Management  of  Zone  2  
Penetrating  Neck  Injury  (PNI) 
  Epidemiology 

  Immediate  Concerns 

  Stable  vs  Unstable  Pt 

  Operative  Principles 

  Management  Specific  
Injuries 
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Today I will present the management of penetrating neck injury (PNI).
-I will start it’s epidemiology
-the need to address immediate concerns
-the treatment of a stable and unstable PNI pt
-and the operative principles of neck exploration
-as well as the management of specific injuries



Penetrating  Neck  Injury 

  Injuries  in  35%  of  gun  
shot  wounds  (GSW)    
16.5%  require  operation 

  20%  of  stab wounds  
(SW)  have  injuries    
10%  require  surgery 

Salim & Demetriades. Surgical Pitfalls, 2008 
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-The majority of PNI in urban trauma centers in the US are due to firearms, followed by stab wounds for about 40%
-There are significant injuries in 35% of GSW to the neck, of which 16.5% require operative intervention
*




Salim & Demetriades. Surgical Pitfalls, 2008 
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-PNI is defined by platsyma violation, and the level of injury is designated by “zones,” each with at risk anatomical structures
-Zone I: clavicle to cricoid cartilage
-Zone II:cricoid cartilage to angle of mandible
-Zone III: angle of mandible to skull base
-Anterior triangle: midline, anterior border SCM, mandible
-Posterior triangle: SCM, trapezius, clavicle
-The neck is difficult to evaluate and manage because of the DENSE concentration of VITAL STRUCTURES
-Most commonly injured structures in the neck are vessels, followed by sponal cord, aerodigestive tracts and nerves
-Regardless of the zone of injury, IMPALED OBJECTS SHOULD NOT BE REMOVED in the field



Immediate  Concern:  Airway 

  Immediate  definitive 
airway  control 

  Rapid  sequence  
intubation  common 

  Best  with  fiberoptic  
visualization 

Indications 

Hematoma 

Hemoptysis 

Subcutaneous 
emphysema 

Bruit or thrill 

Neurologic deficit 

Stridor 

Abnormal voice 
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ATLS protocol is follow with attention to ABCs and large bore IV (contralateral side)
-Immediate airway control needed
-Indication for early airway control are: hematoma, hemoptysis, subcutaneous emphysema…
-RSI not recommended if significant trauma or obstruction above the larynx
-DOUBLE SET-UP – simultaneous preparation for RSI and a surgical airway if needed
-Airway control under direct or FIBEROPTIC visualization
-Bag valve mask (BVM) may force injured air into tissue planes and distort anatomy



Immediate  Concern: 
Bleeding  Control 
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-External bleeding can be successfully controlled with DIRECT PRESSURE, but in cases of deep-seated bleeding (behind clavicle/vertebral artery)
-Direct DIGITAL COMPRESSION and into the wound with a gloved index finger
-Another alternative is the insertion of FOLEY CATHETER in the wound with balloon inflation with water until the bleeding stops
-and placing the pt in Trendelenberg position may be warranted to reduce risk of air embolism in cases of venous injuries



  No  role  in  penetrating  neck  injuries 
  Key  signs  were exposed  neck  in  22% 
   Expanding  hematoma 

  External  hemorrhage 
  Subcutaneous  emphysema 

  C - spine  injuries  in  3.7% 
  Collar  may  have  benefited  1.4% 

Lose  the  Collar ? 

Barkana Y et al. Injury, 2000 
Arishita GI et al.  J Trauma, 1989 
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*
-Nearly a quarter of patients with PNI had key signs of aerodigestive tract and vascular injuries exposed once the collar was removed
expanding hematomas, external signs of hemorrhage and subcutaneous were identified with exposed neck in 22% of patients initially presenting with hard collars
-Retrospective review of PNI during the Vietnam War where none of the 472 had their c-spine immobilized, only 3.7% had c-spine injuries
-And they made conjecture that only 1.4% of of that small subgroup would have benefited from the c-spine collar



Mandatory  Exploration 

  Pre – WWII,  pts  treated  expectantly   
35%  mortality  rate 

  Exploration  for  ALL  pts  reduced  
mortality,  but  58%  negative  exploration 

  Role  for  “Selective  Non-operative  
Management”? 
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-Before WWII, all PNIs were treated expectantly and mortality rates were as high as 35%
-In an attempted to reduce mortality, a mandatory surgical approach was adopted, even for stable patients.
-This approach did lower overall mortality rate (to 3-10%), but the rate of negative explorations was unacceptably high (58%)
-Paradigm shift in management of stable patients with PNI



What  Next ? 

Unstable Stable 

  External  bleeding 

  Expanding  hematoma 

  Massive  emphysema 

  Airway  compromise 
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-So you’ve addressed the life-threatening issues by controlling the airway and bleeding, so what next?
-If the pt is unstable with hard signs of vascular injury, massive emphysema or continued airway compromise, then you will be going directly to the OR
-However, if your pt is hemodynamically stable and/or asymptomatic, then further diagnostics may be performed to rule out a defined injury.
-It is this decision pathway that has been a source of controversy and I will share with you the new shift in the management of PNI



Initial  Imaging 

  Chest  X-ray  
rule  out  
pneumothorax 

  Neck  X-rays  
localize  foreign  
bodies 
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*…pneumomediastinum



Exam  Predicts  Injuries 

  Older  reports  claimed  PE  unreliable 

  Last  20  years  suggest  PE  good 
predictor  of  injury 

  ~ 95%  sensitivity 

  Low  threshold  for  imaging 

Tisherman SA et al. J Trauma, 2008 
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*thus, the rationale for mandatory exploration
*however, reports over last 2 decades suggest that PE is a good predictor with ~approximately 95% sensitivity to rule out vascular and aerodigestive tract injuries
-but if there is clinical suspicion of injury, one must keep a low threshold for imaging



Selective  Exploration 

  Selective  management  
is  safe  for  asymptomatic  
or  hemodynamically  
stable  Zone  II  injuries 

Biffl WL, et al. Am J Surg, 1997. 
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-If physical exam was enough to manage these patient non-operatively, then it carved out rationale for selective operative management
-In an 18-yr prospective study of N=312 with conservative management of asymptomatic and symptomatic hemodynamically stable pts, 
	-only 1 missed injury of the esophagus was noted using selective management
*thus …
-if the PE changed, as In this algorithm, with discovery of hard signs was your ticket to the OR
-whereas soft signs of vascular injury, which included dysphagia, voice changes, hemoptysis, widened mediastinum would need admission and observation vs further investigation with CTA, fiberoptic bronchoscopy (FOB) and/or EGD



Role  of  CT  Angiography 

Inaba K, et al. J Trauma, 2006 and 2012. 

  Delineate  trajectory 

    work  up  in  30-60% 

  Definitive  imaging 

  Resource  dependent 

  Misses  esophageal  
perforations ! 

Sensitivity  100% 
Specificity  97.5% 
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-CTA is viewed as the “one stop shop” to evaluate asymptomatic patients for selective operative management
*…by eliminating invasive studies with trajectories remote from vital structures
*While those trajectories in close proximity to vital structures should undergo TARGETED diagnostic studies to exclude injuries
* In particular esophageal injuries as its diagnosis can be missed by CTA



Injured  Esophagus 

  Injuries  carry  high  morbidity  &  
mortality 

  Diagnostic  delays    morbidity 

  Either  esophagogram  or  
esophagoscopy 

  NPO  &  IV  antibiotics  safe 
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*
*
-Most are civilian injuries are contained perforations
*



Changing  Algorithms 

OLD 
Angio 

EGD  &  
esophagogram 

Bronchoscopy 

NEW 
CT - Angio 

Observation 

Angiography 
(shotgun  injury) 

EGD  or  
esophagogram 
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Operative  Principles 
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Operative  Principles:   
“Trail  of  Safety” 

Mind  the  vagus  nerve ! 

Hirshberg & Mattox. Top Knife 
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-Stay anterior to SCM
-Ligate facial vein which unmasks the carotid bifurcation found behind it
-Obtain proximal and distal control
-Stay on the artery while dissecting
-Mind the hypoglossal nerve and the vagus nerve (posterolateral)



Carotid  Injuries 

  Debridement  &  repair 

  Interposition  graft 

  Pericardial  patch 

  Ligate  injured  ext.  carotid  artery 
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Vertebral  Artery  Injury 

 
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In the unstable patient in the OR undergoing exploration, discovering that there is no bleeding from the internal jugular vein, carotid artery, and it appears to arise from deep-seated area.  It is likely is arising from vertebral artery bleeding.  The use of bone wax can stop the bleeding.  Once acute management is taken care of, then the patient can undergo adjunctive endovascular coiling by IR.



Esophageal  Injury 

Komanapalli CB, et al. CTSNet.org, 2006. 
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-exposure (anterior approach)
-definitive repair (<24hrs) with debridement and 2-layer closure + drain
-extensive injury =>> drain  or exteriorize



Tracheal  Injury 

  Simple  injury 

  Close  the  injury 

  Absorbable  suture 

  No  tracheostomy  

  Complex  injury 

  Immediate  vs.  delayed  reconstruction 
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Summary 

  Address  life-threatening  concerns  first 

  Unstable  patients  require  exploration 

  Controversial  management  of  zone  II  
neck  injuries 

  CT angiogram  use  emphasized  in  new  
algorithm  for  zone  II  injuries 

  Follow  the  “Trail  of  Safety” 

www.downstatesurgery.org

Presenter
Presentation Notes
In summary,
-
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So I will now open the floor to Verena and Roseanna who will share their thoughts on intentional trauma to the neck --- is it better to go halfway or all the way?



A 26-yr old M presents with an isolated GSW in 
Zone II of the right neck.  There is a pulsatile 
neck hematoma with subcutaneous 
emphysema.  The pt has left-sided motor 
weakness and GCS 9.  Initial SBP is 80 
mmHg.  The most appropriate initial mgmt of 
this patient’s airway would be: 

A.  laryngeal  mask 

B.  orotracheal  intubation 

C.  cricothyroidotomy 

D.  tracheostomy 

E.  esophageal  tracheal  airway 
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The  next  procedure  in  the  above  
patient  would  be: 

A.  bronchoscopy  of  the  neck 

B.  angiography 

C.  neck  exploration 

D.  upper  endoscopy  

E.  Doppler  ultrasound  of  the  neck 
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