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WIDENING OF MEDIASTINUM

AORTIC ARCH NOT WELL SEEN,
INFERIOR DISPLACEMENT LEFT
MAINSTEM BRONCHUS

LEFT HEMOTHORAX
RIB FRACTURES




CTA CHEST




CTA CHEST




MAJOR FINDING

Society for Vascular Surgery criteria:

Classification Description Notes

) AC UTE TRAUMATlC Grade 1 Intimal tear Minimal Aortic Injury
GRADE |v AORTIC INJURY Grade 2 :wtramural hematoma or large intimal
ap
(AORTIC RUPTURE)

Grade 3 Pseudoaneurysm

Sl

TRANSECTION




MANAGEMENT

Urgent cardiac surgery consult
obtained

In discussion with IR, plan was
made to proceed with TEVAR
(thoracic endovascular aorfic
repair) of the blunt aortic injury



FEMORAL APPROAC
TECHNIQUE

*(GENERAL ANESTHESIA
*SINGLE PLANE ANGIOGRAPHY UNIT

TECHNIQUE- ACCESS AND DSA
*OPEN SURGICAL EXPOSURE R CFA

*[NSERTION OF J WIRE INTO DESCENDING THORACIC AORTA
*US GUIDED L CFA ACCESS OBTAINED

[NSERTION OF J WIRE INTO DESCENDING THORACIC AORTA




TEVAR: TECHNIQUE

5 FR SHEATH OVER J WIRE ON L SIDE

> J WIRE ADVANCED TO THE SITE OF INJURY. J WIRE EXCHANGED FOR A GLIDEWIRE WHICH WAS
ADVANCED TO THE ASCENDING AORTA

» KMP CATHETER ADVANCED OVER GLIDEWIRE THROUGH THE SHEATH AND ADVANCED TO THE
ASCENDING AORTA

» GLIDEWIRE EXCHANGED FOR A J WIRE. KMP CATHETER REMOVED, PIGTAIL CATHETER INSERTED OVER J
WIRE

» AORTOGRAM

SAME APPROACH ON THE RIGHT, J WIRE THEN EXCHANGED FOR A LUNDERQUIST WIRE

PATIENT WAS SUBSEQUENTLY HEPARINIZED



TEVAR: TECHNIQUE

28 X 155 MM COOK ALPHA THORACIC ENDOGRAFT WAS ADVANCED OVER A LUNDERQUIST
GUIDEWIRE AND POSITIONED WITH FABRIC BEYOND LEFT COMMON CAROTID WITH INTENTIONAL
COVERAGE LEFT SUBCLAVIAN ARTERY

https://www.cookmedical.com/products/ea3892de-773f-4706-8185-b3d62f83cae8/#gallery-
zoom-0






AORTOGRAM
SHOWED SLOW
FILLING OF THE
PROXIMAL
DESCENDING
THORACIC AORTA
OUTSIDE THE
ENDOGRAFT AND
FILLING OF THE LEFT
SUBCLAVIAN ARTERY




ANGIOPLASTY: TECHNIQUE

THROUGH A 12 FR SHEATH, A CODA MOLDING BALLOON WAS INTRODUCED AND ANGIOPLASTY
OF PROXIMAL AND DISTAL LANDING ZONES PERFORMED

https://www.cookmedical.com/products/829e48bc-8fa0-43e5-9530-11ded12béa42/#






SUBSEQUENT
AORTOGRAM SHOWED
MUCH LESS FILLING
OUTSIDE THE GRAFT IN
THE PROXIMAL
DESCENDING AORTA




SUBCLAVIAN AORTOGRAM: TECHNIQUE

SELECTIVE RIGHT
BRACHIOCEPHALIC ARTERY
ANGIOGRAM PERFORMED

SHOWED REVERSED FLOW
DOWN THE LEFT VERTEBRAL=>
LEFT SUBCLAVIAN




TRAUMATIC
THORACIC
AORTIC
TRANSECTION

e Of those that survive, 50% die in
<24 hours



TRAUMATIC THORACIC AORTIC TRANSECTION

BLUNT TRAUMA IS THE LEADING CAUSE OF THORACIC AORTIC TRANSECTION
RAPID DECELERATION RESULTS IN SHEAR STRESS ON AORTIC WALL
AORTIC TRANSECTION INVOLVES ALL 3 LAYERS OF THE VESSEL WALL

CLASSIFIED AS A GRADE |V TRAUMATIC AORTIC INJURY



ENDOVASCULAR VS. OPEN REPAIR FOR
TRAUMATIC AORTIC INJURIES

IT HAS BEEN CITED IN THE LITERATURE THAT IN ENDOVASCULAR REPAIR THERE IS:

* LOWER MORTALITY
» 7.6% IN ENDOVASCULAR REPAIR VS. 15.2 % IN OPEN REPAIR (TANG ET AL.)
o LESS SPINAL CORD ISCHEMIA
* 3% IN ENDOVASCULAR REPAIR VS. 9% IN OPEN REPAIR (MURAD ET AL.)
* LOWER STROKE RATE
* 0.8% IN ENDOVASCULAR REPAIR VS. 5.3% IN OPEN REPAIR (TANG ET AL.)
* LESS RESPIRATORY COMPLICATIONS
*  24% IN ENDOVASCULAR REPAIR VS. 38% IN OPEN REPAIR (JONKER ET AL.)



ENDOVASCULAR VS. OPEN REPAIR FOR
TRAUMATIC AORTIC INJURIES

[N ENDOVASCULAR REPAIR ONE AVOIDS:
e HIGH POSTEROLATERAL THORACOTOMY
e +/- CARDIAC BYPASS
e AORTIC CROSS CLAMPING
 SINGLE LUNG VENTILATION



PROCEDURAL PLANNING FOR ENDOVASCULAR
REPAIR

e RUPTURES FREQUENTLY INVOLVE THE AORTIC ISTHMUS WHICH IS 10-22 MM DISTAL TO THE
OSTIUM OF THE LEFT SUBCLAVIAN ARTERY

e NEED PROXIMAL AORTIC NECK LENGTH OF 20 MM BETWEEN OSTIUM LEFT COMMON CAROTID
ARTERY AND THE TEAR

e |F LENGTH IS INSUFFICIENT, MAY NEED TO COVER LEFT SUBCLAVIAN

* SUGGESTION IN LITERATURE OF A SHORTER LANDING ZONE BETWEEN 10 AND 20 MM MAY BE SAFE
AND FEASIBLE FOR MAINTAINING A PATENT LSA (SKRIPOCHNICK 2017 ET AL.)



UNRESOLVED
SSUES
REGARDING
TEVAR IN
TRAUMATIC
AORTIC
INJURIES

Need to cover left
subclavian artery

Natural history of the repair

Conformation to the arch




EXCLUDING THE LEFT SUBCLAVIAN ARTERY

UP TO 40% OF PATIENTS MAY REQUIRE EXCLUSION OF THE LEFT SUBCLAVIAN ARTERY (DUBOSE ET
AL.)

RISKS:
POSTERIOR CIRCULATION STROKE
ACUTE LEFT ARM ISCHEMIA & CLAUDICATION

PARAPLEGIA FROM RADICULAR AND SUPREME INTERCOSTAL ARTERIES WHICH SUPPLY THE SPINAL
CORD



EXCLUDING THE LEFT SUBCLAVIAN ARTERY

REVASCULARIZATION TYPICALLY OCCURS IN THE FORM OF A LEFT COMMON CARQOTID TO SUBCLAVIAN BYPASS. INSERTION
OF A SUBCLAVIAN CHIMNEY GRAFT IS ALSO AN OPTION

INDICATIONS FOR BYPASS IN PATIENTS IN WHICH LEFT SUBCLAVIAN ARTERY IS EXCLUDED:

* DOMINANT LEFT VERTEBRAL ARTERY AND THERE IS A LACK OF REFLUX TO THE LEFT PICA AFTER RIGHT
BRACHIOCEPHALIC ANGIOGRAM

e ACUTE LEFT ARM ISCHEMIA POST DEVICE INSERTION

FUTURE DEVELOPMENTS MAY CONSIST OF OFF THE SHELF SINGLE BRANCH GRAFTS TO ALLOW PRESERVED FLOW TO THE LEFT
SUBCLAVIAN ARTERY WHILE EXTENDING THE PROXIMAL SEAL ZONE TO JUST BEYOND THE LEFT COMMON CAROTID ARTERY



LIMITATIONS OF ENDOVASCULAR REPAIR

LACK OF LONG TERM DATA

AORTIC EVOLUTION WITH TIME
e NECK DIAMETERS INCREASE BY 3.3 + 1.5 MM IN 10 YEARS (LUDOVIC ET AL.)

YOUNGER PATIENT POPULATION HAVE SMALLER AORTAS AND MORE ACUTE ANGULATION OF DISTAL ARCH

e SMALLEST DIAMETER GRAFT IS 21 MM

OVERSIZING SHOULD NOT EXCEED DEVICE SPECIFICATIONS AND IF OVERSIZED COULD RESULT IN
INFOLDING WHICH COULD LEAD TO ENDOLEAK OR DEATH DUE TO OCCLUSION



COMPLICATIONS OF ENDOVASCULAR REPAIR
FOR TRAUMATIC AORTIC INJURIES

e ACCESS COMPLICATIONS
* FEMORAL ARTERY SIZE </ MM INCREASES RISK

* POSTOPERATIVE OCCLUSION, WOUND INFECTION, HEMATOMA, AND UNPLANNED CONVERSION TO OPEN
CUT DOWN

» (CAN LEAD TO ACUTE LIMB ISCHEMIA

« (GRAFT RELATED: ENDOLEAK, MIGRATION, BIRD BEAK, DEVICE COLLAPSE AND FRACTURE

» (GRAFT RELATED COMPLICATIONS TYPICALLY HAPPEN WITHIN THE FIRST YEAR

* RATE OF REINTERVENTION VARIES IN LITERATURE RANGING FROM 2.7% (MADIGAN ET AL. 2021) 10 15%
(STEUER ET AL. 2014)



SOCIETY OF VASCULAR SURGERY GUIDELINES

“THE COMMITTEE SUGGESTS THAT ENDOVASCULAR REPAIR OF TRAUMATIC
THORACIC AORTIC INJURIES BE PERFORMED PREFERENTIALLY OVER OPEN
SURGICAL REPAIR OR NONOPERATIVE MANAGEMENT. THIS
RECOMMENDATION IS BASED ON VERY LOW QUALITY EVIDENCE (GRADE 2,

LEVEL C)"
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