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Laryngotracheal injury
Vascular injury
Carotid artery injury
Subclavian vein injury
Vertebral artery injury
Jugular vein injury

Esophageal injury

Neck Injury

Introduction

Neck injury wulauseanu 5-10% 89 trauma ﬁgﬂ‘wm@]
Overall mortality rate as high as 11%

Major vessel injury fatal in 65% LduawandnvesnsdeTinuazdnazaenaudnouuniiasm.

Anatomy
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dlowsdn platysma Fulufasdl vessel #idh Soy 7isinazlau injury Ao external jugular vein uag anterior
jugular vein

dlowsdn sterocleidomastoid Wrlufiay approach U vascular Tu carotid sheath 1@

dlowsTn omohyoid muscle U3t supraclavicular FulU ifiavwu vertebral a. | vagus n. N4
sude wisie vertebral a. wazegsENig vagus n. Aaxdl thoracic duct

ﬁ’l‘l/i%'uﬁ’suﬁag'wm base of skull 9ufls angle of mandible assduiandu complex neurovascular

structure vilsdIutl approach 1W1lUfsen g6 angle of mandible 1Wluiiie control hemorrhage

Mechanisms of Injury
- Stabbing wumﬂﬁqﬂ
- Gunshot WUTBIaNUN
Bullet
Shotgun
- Blunt trauma wutle
Motor vehicle crash

Civilian violence

Zone of Neck
® Anterior triangle
- Boundaries
Mandible , sternocleidomastoid muscle , and midline
- Contents
Internal jugular , carotid , thyroid gland , larynx , trachea , esophagus , lower cranial nerves ,

Vagus nerve
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® Posterior triangle
- Boundaries

Sternocleidomastoid , trapezius , clavicle
- Contents

Accessory nerve , subclavian artery , and brachial plexus

usl zone of neck fidrdaylu surgical approach wuadu 3 zones

o

® /onel

- Clavicle %uiﬂﬁmﬁa lower border of cricoid cartilage

- 9 organ ﬁﬁﬂﬁﬁgﬁa Subclavian vessel , brachial plexus , trachea , esophagus , thoracic outlet
vessel , and thoracic duct Maauge

® Zonell

- 99UaNNYs Cricoid cartilage AUy angle of the mandible

- ﬁ?ﬂﬁmuj%lﬂu major vessel : common carotid artery , proximal of internal & external carotid
artery , internal jugular vein , larynx , cervical esophagus , and thyroid gland

- @198 surgical approach lﬁdwﬁqm

® Zonell

- Angle of mandible to base of the skull

- Distal internal carotid artery , vertebral artery , and spinal cord

| & ~ a 1
- @3UU approach 81nLUBINA bone V3198¢

Initial Management
® Advanced trauma life support (ATLS)
1. Primary survey
Resuscitation

Secondary survey

e

Definitive treatment

Primary survey
® Airway and C-spine protection
- \ileeenusim neck  structure wee Huiiway wsizaztuilenaiiazil injury de airway ¢
ADUTIIN
- Establishing the airway patency
O Blind endotracheal intubation
May further injure the airway
Tiwugihlivh wseilleniaiiveyiliil injury e airway assdwdu wWaswan partial 1y

complete injury 1§ IWs1zaztiufei intubation MeAsN1TOUY
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O Intubation over flexible bronchoscope
May not available
O Cricothyroidotomy
is emergency surgical airway of choice wuginlwviilu emergency
O Intubation through the large cervical wound Ausn3sniiadmsu secure airway
O Urgent tracheostomy / surgical airway in OR
Safest and securest

wrsinagly available

® Breathing
- Jedrdgdwmsunsmelaiae zone | fnag associate U thoracic injury SAUAIBLEND
- Zone | injury with concomittent thoracic injury LWinasﬁué’fa&m

Pneumothorax  tinsaulate 18%

Hemopneumothorax

Tension pneumothorax

® Circulation

- Significant bleeding at wound site
Direct pressure losan neck Wuusnafiuau direct pressure ﬁﬁﬂiz‘l‘,mjﬂumiﬂwau bleeding
Foley catheter balloon tamponade fisglenilunsdlil severe bleeding i direct pressure Lmlm'agj

- Attempted clamping of major vessels is not recommended Tiwugiildinilesanuinailll
structure fiddauiey 919lUlau organ Suld

- IV resuscitation , G/M of blood

- Shock , uncontrollable hemorrhage or expanding hematoma -> require immediate hemorrhage
control

o

- Trendelenberg : prevent air emboli @udlsinagdl airway injury s3ms2e viliilonialin air emboli 1o

Secondary survey
Fa9ApeueInIAe hard sign wag soft sign of neck injury
Hard signs #® sign 1UsUBNIN3l aerodigestive 38 vascular injury 151758 immediate management 5146]

AU LU

Airway compromise
- Shock or active bleeding
- Pulsatile hematomas
- Extensive subcutaneous emphysema
Soft signs udhwaedilisiindainenaesd injury sle major orean

- Dysphagia

Voice change

Hemoptysis

- Wide mediastinum
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Management of Neck Injury

Non-operative management

High mortality [ulutisasasiulan aevun

Mandatory exploration all deep penetrating wounds 8 explore Tunﬂiﬁs

Mortality rate of immediate (6%) versus delayed or expectant management (35%)

Overall ; the negative exploration rate was 57%

Morbidity and mortality rate for negative exploration were 2.2% and zero

Recent years

Selective management

s lvtlag i

Ho1 investigation wuiy 31kl injury dle vital structure

Physical examination accuracy 68% n31a319naguielaglyl investigate ianfi

Absence of physical examination findings in 32% with major zone | vascular injury #533319A8LAY
negative us investigate LAxLEL90

Missed injury rate with physical examination alone in isolated zone Il injuries who had no
evidence of proximity was 0.9% : zone Il \{lu zone fifutnslug] awsafiveasinsaneldseai

walug miss latey

Investigation

CXR

CXR

Film neck AP , Lateral
Angiography

Color doppler ultrasound

CT angiography

Film neck AP, Lateral
Foreign bodies

Spinal fracture
Hemothorax
Pneumothorax
Tracheal deviation
Widened mediastinum

Subcutaneous emphysema
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Angiography
- Gold standard
-~ eelimnudfyides vascular injury adudusudiug wszdushiivildae mortality Tadususu
bbIN
- UaiduAe Invasive
- Low yield (<1%) alter treatment 690w screening angiography Useleviliiiwey wswaztilsl
Fuuitazvindu screening luynsne
~ flusglemilu Zone | and zone Il ansras1eneenn venldlddaau 99 vascular injury , wazlu
multiple zone |I
- GSW vascular injuries and difficult to visualize by physical examination
- §1M999579N8UAY negative WA angiography waa positive d@ulugjaziduwuy non operative
management e
Color doppler ultrasound
- Fry and colleagues (1994)
100 consecutive patients with cervical trauma
DUS confirmed by angiography
100% accuracy Tun1531agdy vascular injury
- Demetriades et al. (1995)
82 stable trauma patients with penetrating cervical trauma ( zone | to zone Ill)
Prospective study
Nearly 100% accuracy of DUS confirmed by angiography
Missed diagnosis patients from DUS not required operative intervention
- Operator dependent Jaguuialyifierdu gold standard
CT angiography
- To evaluate hemodynamic stable patients
- Be able to evaluate vascular injury , wound tract , aerodigestive injuries and structure
- Inaba et al. (2006)
Sensitivity 100% , specificity 93.5%
In vascular and aerodigestive injuries
- agtuduiliinntu visdssmafdundu gold standard
f

- U ADENNNTAN structure 5146]1/1%8 aerodigestive injuries Jtpl
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Hemodynamically Unstable e —
Uncontrolled Hemorrhage
Hard signs: massive hemoptysis, rapidly expanding hematoma

e F {moloomphy }:_
CTA bronchoscopy.
Penciraling Hemodynamically Stable — Bt e
Soft signs: dysphagia, venous bleeding, Zone ll chest
subcutaneous emphysema, hematoma, Zone lI—*
hoarseness, stridor, odynophagia

+
gioembolization
for Zone I

an
CTA { angiograph }i.

Zone |l — ELGEY esophagram
chest bronchoscopy
Transcervical GSW
Asymptomatic Zone ) <Aﬂ0|hots p—

Zone Il

Figure 7-19. Algorithm for the management of penetrating neck injuries. CT = computed tomography; CTA = computed tomographic
angiography: GSW = gunshot wound.
- Ty zone Il A779319MBE accuracy g9 inseaztuluAuldidl sign ¥e9 vital structure organ injury
wuglily explore lalag iws1gn approach Lo
- dwlu zone I, Il duTululs Aasfeadl mapping e WS1E31 AM5a9 incision %3 surgical approach u

&gy dusmsu vital structure 95 injury Adelunisiedulalunisas incision

Incision for Operative Exposure

Anterior border of sternocleidomastoid 14 standard
- Collar incision Tunsel# injury 19@eU74 Lazdlisas aerodigestive tract injuries

- Median sternotomy Tdanglu zone I injury , great vessel injury

Supraclavicular incision 141w subclavian injury 38 vertebral injury

High anterior thoracotomy i proximal control 984 subclavian

—Facial
Nerve

Sternocleidomastoid
Muscle

Exterral
Caratid
Artery

Incisiocn ——
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Facial Vain
(Ligated)

Internal
Jugular Vein
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Specific Organ Injury

Laryngotracheal injury
Vascular injury
Carotid injury
Subclavian injury
Vertebral artery injury
Jugular injury

Esophageal injury

Laryngotracheal injury

Principle of management

=

Proper airway management {uagnausniigeari dn Ayiiae dranunsavindu endotracheal tube 16if

Tivihneu LLﬁiﬁaﬁqmmmﬁu flexible bronchoscope %38 laryngoscope %8lunisla tube ws1¥31n1s

blind endotracheal intubation azviliAn further injury uadwdu emergency Alvindu

cricothyroidotomy udaldtube ®1un1g open wound laitugiiilivin emergency tracheostomy

(@ansavindu urgency Tu OR 3¢ save ni1)

Avoid searching for recurrent laryngeal nerve

Conservation of viable trachea $nw1 trachea ﬁﬁl’ﬂﬁlﬁmmﬁqm

Evaluation of associated injuries

Vascular injury , esophageal injury

Flexion of neck postoperatively fusglewiilunisan tension

Separation of trachea and esophageal suture line

Basic principle of tracheal reconstruction

Avoid extensive circumferential dissection

O Preferably no more than 1 cm of trachea should be circumferentially freed from lateral
attachments beyond the line of resection

O 13 reconstruction trachea ®anNN15d1AYAD 8113704 resect lag mobilize WAz reconstruct
WEIBUMENABINITTN extensive circumferential disection ('l3im25 circumferential dissection

| I ) .. d' . £ . . !
11NN 1 cm AUBYANIY injury , segment 71L31 resection ponly Mesnu proximal Wag distal Tl
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A33¢ mobilize 195y free yesu lateral Au 1 cm mzsiuduiusiuiSos vascular supply
7189910 anastomosis ki )

Approximation must be performed without excessive tension

Precise debridement of devitalized tissue

But in most cases simple reconstruction suffices

Second layer coverage is required of all intrathoracic anastomoses

Internal stenting or tracheostomy should not be required elaigndunlainuginlsvin

Mechanisms of injury

Penetrating injury (70%)

Stab wound , gun shot wound , motor vehicle
Blunt injury (30%)

Hyperextension of neck

Clinical signs & findings : non specific wagenansalilelunoulsn
Dyspnea and respiratory distress (most common)
Hoarseness or dysphonia

Hemoptysis

Subcutaneous emphysema

Stridor

Air escaping from a penetrating wound
Pneumothorax

Pneumomediastinum

In delayed case

Up to 10% ; initially asymptomatic
Present with complication

Stenosis from granulation tissue / stricture
Asthma

Bronchiectasis

Abscess

Pneumonia

Persistent atelectasis

Radiologic finding

Pneumomediastinum 60 %
Pneumothorax 70 %

Direct radiologic sign

Demonstration of tracheal wall defect or tracheal deformity
CT wiudanin plain film

Indirect radiologic signs

Air leak into surrounding mediastinal tissue
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Abnormal configuration of ETT balloon cuff sy cuff a&qjﬁm‘ﬁ'

Distal lung parenchymal abnormality (persistent atelectasis)

Bronchoscopy

Investigation of choice Tunsaifinsiasrsmeundiasde

Determine ﬁnﬁéfamﬁa

Location

Extension

Depth

Guide in determining the choice of treatment and the approach if surgery is warranted

Airway establishing under FOB guidance

CT scan

Overall sensitivity 85%

MDCT more sensitive to less amount of air

Para-tracheal air and pneumomediastinum are not pathognomonic suiudlallanuneanuindu
tracheal injury 100% 5181911910 orean SuAls

No evidence that CT is adequate to exclude the injury

Management
Non-operative management
Small tear : < 1/3 of tracheobronchial circumference
No gapping during air flow ( no tissue loss ) fuA mucosal injury
No significant ongoing air leak or distal obstruction
No accessory injury
No need for positive pressure ventilation
Endotracheal intubation
Cuff of ETT below the injury 24-48 hours Tal3du prophylaxis wszenatides airway edema 161
Prophylactic antibiotic Ag3 normal flora Tuuin
Humidified O2
Voice rest
Clear secretion : suction 819%11Uu bedside bronchoscope U suction
Repeat bronchoscope at 7-10 days
Operative management
Treatment of choice wuziilvindu primary surgical repair
Surgical management
O Tracheostomy only Tunsdifiauld unstable
Direct repair a‘ﬁ'qm virlunsdififl injury <50% waglifl devitalized tissue
Debridement

Circumferential resection and end-to-end anastomosis Tunsei?l injury >50%

O O O ©O

is almost always preferable to partial wedge resections
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Tracheobronchial Injury
* < 1/3 circumference (praferably mucosal
< onl
Criteria met . No{))efsistent air leak P Critaria not met
* Minimal tissue loss
l * No other indication for operation l
. Cparative
+ Suctioning
+ Pulmonary Tollet
+ + antibiotics with coverage
of oral flora
+ Early repaat bronchoscopy
- Lower '/;, caninal, right
Upper '/;-collar Left main stem (not main stam-right 4%
incision immediately at carina)-left intarcostal posterolataral
5"‘ nte’msus MMy
posterolateral threacotomy
Tachnique
| ' I
Mucoesal injury Injury < 50% Injury > 50%
alone + If not + Resection and end-
+ Reattach devascularized, end reconstruction
+ Tissue flap consider « If distal (lobar) and
A TR associated with
+ Other wise signifioant
parenchymal
tssue flap vs. destruction, consider
end-end lobectomy
resection and
reconstrucion
h 4
Follow-y
Chest radiograph
Bronchoscopy
CT scan <
Flow-volume loops
Approaches

- Cervical / transverse collar incision

Most cervical lesion and proximal 2/3 of trachea
- Right posterolateral thoracotomy

For juxtacarinal lesion , right bronchus and proximal Lt.main bronchus
- Left posterolateral thoracotomy

Distal left bronchus >3 cm from carina

- Left neck incision along sternocleidomastoid
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®  Anastomosis

- Debriderent for viable tissue ends auiiu tissue 717 ustliinas mobilize 1nnviuly iszdeaiu
blood supply 13

- Tension free
Release anterior and posterior
Cervical flexion : suture between chin and sternum

- Mucosa to mucosa approximation

- Knot outside : prevent granuloma

® Buttressing lunsdififl associated injury 110 Tl4 muscle 11911 buttress 1@ sternocleidomastoid |
omohyoid

- Vascularized pedicle tissue

- Pleura

- Pericardium

® Protective tracheostomy ‘Lumzﬁﬁﬁ tissue injury L8y
- For proximal repair

® Fnd tracheostomy

- Tissue loss , contamination

Laryngeal injury
- @uluguieiy airway obstruction
- Temporary tracheostomy
- Optimal management : primary end-to-end anastomosis
- Early definitive repair decrease stricture formation
- Re-approximated mucosa and cartilaginous framework

- Tracheostomy in severe laryngotracheal injury maﬁﬂulﬁaunﬂiw

Vascular Injury
- auldazanmeaIns Shock , active bleeding , expanding hematoma , no carotid pulse ,
neurodeficit (A4 head injury)
- ansmsnsemedididyfie Hard sign of vascular injury
- Sensitivity and negative predictive value of 100% for physical examination in detecting surgically
significant vascular injuries

- 93% sensitivity and 97% NPV of PE for predicting the results of angiography

- CTA was good accuracy
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Carotid Injury

- LANRINNANY mechanisms

High velocity weapons 70-80%
Stab wound 10-15%
Blunt trauma 5-10%

- Tun1s management L5eN8113% Revascularization ‘Luvlﬂ case except
Comatose
Uncontrollable hemorrhage + failed temporary shunt
Highly unstable with other severe injuries
- Mild neurological deficit favor repair
- Revascularization 3ia1875
Carotid a. repair
O Suture
O Patch
O Graft 41 interposition
- Endovascular stent
O Stable symptomatic zone |,lIl
- Ligation
&3 back bleeding wand brain tazdsdidenlidesey
813 back bleeding Hay v3aldll wanadn brain vsd@wdu infarct TWwa? N5l revascularized agvinls

infarct tuuaswdu hemorrhage vilinuldueas

Intarnal Carotid Artery

Styloid Process

Facial Netve

Posterior Belly of
Digastric Muscle

Facial Vein
(Ligated)
Glossopharyngeal Nerve (IX)

/ Stemodeldomasiold

Stylohyoid Muscle
N, Muscle
X R Accessory Nerve (XI)
==

Carotid

Bifurcation Internal

Jugular Vein

Omohyoid

Muscle Occipital Artery

Hypoglossal Nerve (XI1)
Carotid Sinus Nerve
(Branch of Nerve IX) Vagus Nerve (X)

Supenor Laryngeal Nerve

(Branch of Nerve X) Sympathetic Trunk

External Carotid Artery Internal Jugular Vein

Ansa Cemvicalis
<\

F(' ©2005 WD Inc. Al rights resoned.



Known or suspected injuries to carotid arteries,
jugular veins, pharynx, and esophagus

Perform anterior sternocleidomastoid incision for
exposure and exploration of sites of injury.

Neck Injury 16

Carotid artery injuries

Common carotid and
external carotid arteries

Jugular vein

Pharyngoesophageal

R injuries

Repair injuries and
drain for approximately

artery

Internal carotid

Small injuries

1 wk. Institute antibictic
therapy for oral flora

Repair vein.

(several postoperative

L
o doses).

injuries

Simple injuries
or complex
injuries in a
stable patient
with no other
severe injuries

Repair artery.

Complex injuries
orinjuries in a
highly unstable
patient with other
severe injuries

Ligate artery.

Figure 1 Algorithm outlines operative

management of known or suspected injuries
to the carotid arteries, jugular veins, phar-

ynx, and esophagus.

Minimal or no
back-bleeding
is present

Back-bleeding
is present

Ligate artery.

Stable patient
with minimal

Unstable patient
with severe other

other injuries injuries
Repair vein Ligate vein.
surgically.

Stable patient
with minimal
other injuries

Patient in
extremis with
severe other
injuries

Repair artery.

Ligate artery.
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- Incision flasniise sternocleidomastoid WlUN carotid sheath #993¢79 vagus nerve uay facial
vein
- 19 extend incision NHB45¥ 34 nerve hypoglossal n. ,slossopharyngeal n., accessory n. ,ansa
cervicalis (§137ura19Rdinle)
- Distal controlled by 3-5 French Fogarty balloon catheter
- Defects larger than 1-2 cm should not be repaired primarily wugilivindu graft
- Saphenous vein from the groin is preferable for patches or graft
- Stents can be safely delivered to injury in zone | and Ill with limited morbidity
- Patient with hard signs favor open exploration
O But endovascular technique can control bleeding temporarily
- Post-op
O Admit post-operatively to an intensive care unit
O Bleeding, hematoma , airway compromise
O Thrombosis , neurological deficit
O

Labile BP from injury at carotid bifurcation vi1l# BP S'ﬁus]aﬁs]vlﬁ 94 observe

Blunt injury to cervical arteries
- Most result from hyperextension of the neck
- Motor vehicle collision is the most common
- Pathology : intimal flaps , dissection , or emboli
- f-vessel angiography : gold standard for imaging the cervical vasculature
- Widely used CTA
® Many criteria for screening fiuane criteria wiAlilgisulmiiduiivensulildlneriatu
- Arterial bleeding from the ears , nose , or mouth
- Expanding cervical hematoma
- Cervical bruit in a patient younger than 50 years
- Evidence of cerebral infarction on CT scanning
- Horner syndrome
- Basilar skull fracture involving the carotid canal

- Severe cervical hyperextension , hyper-rotation , or hyperflexion

® Bill etal. 1995 : grading scale based on arteriographic appearance

- Grade | < 25% luminal narrowing
- Grade ll > 25% luminal narrowing
- Gradelll pseudoaneurysms

- Grade IV thrombosis
- GradeV transections with extravasation

- Grade | and lll injury may develop to higher grade
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- Follow up imaging in 7-10 days
- A9WUS grade A8luisos N15I9UKHUNTINYY NS anticoagulant

- Treatment depends on the location and grade of the lesion

- Gradeland i : Anticoasulation
- Gradelll : Anticoasulation or
Stenting : pseudoaneurysm enlarged or limited flow
- Grade IV : anticoagulation
- GradeV : stenting

- Accessible grade Il to IV lesions should be repaired usdulvaifalala
- Choice of anticoagulant remains unclear (heparin, aspirin)
- Associated injury may prevent early use of anticoagulant
1/3 voruld 98d associated injury SI1A2Y FududormalunisTy anticoagulant

- Endovascular stent is alternative

Subclavian Injury

- Zonel

® Demetriades et al (1987) penetrating subclavian injury
- Thevein  44%
-  Theartery 39 %
- Andboth  17%
- The majority of victims (61%) did not reach hospital alive , those operated on the mortality was
15.5%
- Overall mortality for venous > arterial ( possibly air embolism )
- Management : primary repair , graft , endovascular management
- Approach
Right subclavian artery  : median sternotomy
Left subclavian artery  : left thoracotomy
- In stable patient : supraclavicular approach Iadeuavan fndunsglidendn chest usfido
w383 extend unalise
- Branch of subclavian artery can be divided if necessary \iie mobilized
T synthetic graft Lw31¢ Saphenous vein graft cannot be used due to small diameter
- Complex injury of the innominate and subclavian veins should be treated with suture ligation
- Upper extremity rarely suffer from ischemia ws1zdl collateral ooy
® Supraclavicular approach
- Supraclavicular fat pad contain a large number of lymph nodes and lymphatic channels TNEJ*@J"
plane 12U carotid sheath Anugedl thoracic duct huzuil#i1g drain

- Phrenic nerve on the anterior surface of the anterior scalene muscle



Internal

lugularVein  Theracic Due ey —

Known or suspected Injutles to
Innominate or right subclavian artery

Assess patient's hemodynamic stability.
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Unstable patlent with proximal Injury Stable patlent with distal Injury
Perform median sternotomy, extending Perform right supraclavicular incision.
incision as needed.
Small Injury, patlent Large Injury
stabllizes
Repair artery.
Stable patlent Highly unstable patlent
Repair artery. Ligate artery.
Proximal control Proxlmal control Is not possible
Is possible
| Perform median sternctormy, extending
incision as needed.
Patlent remains Patlent becomes Patlent remains Large Injury
stable highly unstable and stable
Injury Is devastating
Repair artery. Repair artery.
Ligate artery.
Figure 5 Algorithm outlines operative manage- Patlent remains Patlent becomes
ment of wounds to the base of the neck causing stable highly unstable

known or suspected injuries to the innominate
artery or the right subclavian artery.

Repair artery.

Ligate artery.
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Known or suspected Injurles to left
subclavian artery

stability.

Assess patient’s hemodynamic

Unstable patlent with proximal
Injury

Stable pat

lent with distal Injury

Perform left thoracotomy,
extending incision and resecting
clavicle as needed.

incision.

Perform left supraclavicular

Patlent stabllizes

Highly unstable patlent

Repair artery.

Ligate artery.

Proximal control Is possible

Proximal control Is not possible

Perform left thoracotomy, .
extending incision and resecting
clavicle as needed.

Patlent remains
stable

Patlent becomes
highly unstable

Is small

Repair artery.

Ligate artery.

Patlent remalns
stable and Injury

Patlent becomes
highly unstable and
Injury Is devastating

Repair artery.

Ligate artery.

Figure 6 Algorithm outlines operative management of wounds to the base of the neck causing
known or suspected injuries to the left subclavian artery.

® Endovascular management

- Temporary control bleeding

Ineld Fogarty 1inluan

- Performed angiogram @ansavinlaiae

- Cover stent graft in iatrogenic pseudoaneurysm , lacerations , and complete transections

- Reduced morbidity of open surgery and potential nerve injury

- Rapid treatment

- Unknown long-term outcome 8199z 58tAAULTAS WA repair Tinda
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Vertebral Artery Injury

1* branch of subclavian artery in posterior triangle of neck

Rare , most in zone | T R

Unilateral lesion rarely cause neurological deficit 5 ’4

Mainly asymptomatic ( radiologic finding ) e ‘.",': v

Prefer endovascular repair 3 '

Embolization  : treatment of choice o "{, 2 \
N

Stent 148

Carotid and Vertebral
Artery Anatomy

Part Msnazidnlurdaladegidu 1% part 1Wu proximal part Mitiisageonain subclavian a. dwwiloly

ﬂ’j'}ﬁd%agwlu transverse process Tu cervical spine

Indication for surgery (Unf prefer t¥u endovascular 11nn31)

Active hemorrhage

Large pseudoaneurysm

AVF (failed embolization)
Proximal ligation at the origin anaglufiagyiliil thrombosis & emboli 16
Ligation if contralateral side intact

Repair ( other side : hypoplastic )



Anterior
Longitudinal
Ligament

Anterior i
Paraspinous
Muscles H\;h /
il

i
i

Catheter—_

Balloon

Laceration—"_

C1 Transverse
Process

C3 Spinal Nerve

Left Vertebral

Artery

\ W,. Vertebral Veins
3 %

Vertebral Artery.

(Ligated)

Artery

Subclavian
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C1
Transverse
Process

Levator Scapulae

Splenius Cervicis

Accessory Vertebral Artery

Nerve (XI)

Left Vertsbral Artery

d Artery

Phienic Nerve

Antericr Scalena
Muscia

> Subctavian Artery
Thyrocervical Trunk

Internal

JugularVein  Theracic Duey T —

Tu3Usu3Bn1s approach nsld balloon distal control artery Inevi proximal control 1iriew Uauwa

17 24-48 hours 8114l bleeding Ao balloon panla %@Lﬁaﬁaﬁgﬂ proximal control lUudn 81 bleeding 8n A

1 endovascular lila

Known vertebral artery injuries

Active, severe
bleeding

Angiographically
diagnhosed lesion

Perform anterior
sternocleidomastoid

incision. Achieve
proximal control via

Distal lesion

Isolated proximal lesion

ligation and distal
control via ligation or
embolectomy catheter.

Perform supraclavicular
incision and ligate
artery.

Angiographic embolization
is available

Angiographic embolization
is unavailable

Embolize artery.

Perform anterior
sternocleidomastoid incision.
Achieve proximal control via
ligation and distal control via
ligation or embolectomy
catheter.




Jugular vein injury

Management

Ligation : shock , critically injured duluigy ligate ins1eynlunliifinaesls

Internal jugular vein

Repair : prefer lateral venorhapy

Prevent thrombosis
Beware air emboli
External jugular vein

Ligate

Esophageal injury

Most are penetrating injuries

Penetrating neck associated 12% if violate platysma

Blunt injuries

Sudden blow to hyperextension of neck

Blast injury

Early detection of injury is paramount
If repair < 24 hours ; survival 90%

If repair > 24 hours ; survival 64%

Neck Injury 23

Best detected by combination of esophagoscopy and esophagography ; sensitivity near 100% ¥

\Ju double contrast gastrograffin A3 barium

Clinical signs & symptoms
Early

Neck pain

Dysphagia

Odynophagia

Splitting up blood
Subcutaneous emphysema
Anterior tracheal deviation
Late

Fever

Erythema

Swelling

Airway distress

Abscess

Mediastinitis



Investigation

X-ray : lateral neck soft tissue technique

Loss of lordosis

Anterior displacement of trachea and esophagus
Widening of retro visceral space

Subcutaneous emphysema

Non-operative management
Selected cases \@onyinluuiaag

O Recognized perforation during dilation

O Delayed diagnosis with minimal symptoms
Contraindication

O Free perforation into pleural or peritoneal cavity
Cameron’s criteria for non-operative management é}'@ﬂﬁﬁu’ﬁwmﬁmaﬁ
Clinical stable , no pain or ongoing sepsis
Early diagnosis at time of injury
Late diagnosis , tolerance to injury has been demonstrated
Well contained perforation , drain into esophageal lumen

No injury in neoplastic tissue , abdomen or proximal to obstruction

Cervical esophageal perforation

Incision
O Collar incision
Useful if bilateral injuries are present
O Left anterior border of sternocleidomastoid muscle
Local flap
Sternocleidomastoid muscle

Strap muscle

Cervical exploration # step fie

Incision along anterior border of sternocleidomastoid

Retract sternocleidomastoid & carotid sheath laterally ,thyroid & larynx medially
Divide strap muscle , middle thyroid vessel , inferior thyroid artery

Identify & preserve recurrent laryngeal nerve

Identify & dissect esophagus circumferentially

Short myotomy , trim mucosal edge

Repair in 2 layers ( mucosa , muscle )

Drainage

Neck Injury 24



Neck Injury 25

Fingertip in retro-

Early recognition

Prompt surgery (in 12-24 hours)
Primary repair and drainage
Meticulous debridement
Watertight 2-layer closure
Postop 1 week esophagography before drain removal
Controlled fistula
O T-tube or exteriorization of low non-repairable wounds
For large esophageal wounds

Significant delayed in diagnosis with contamination

Nutrition
Initiate TPN

Feeding jejunostomy



