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Thoracic aortic rupture

B Pre-hospital death rate of 80-90%.

B Usually involves injury at the level ot the
isthmus causing aortic transection with pseudo-
aneurysm

B Standard treatment 1s open repair

B But, 8-33% mortality and 2-26% paraplegia rates

(Jahromi et al. | Vasc durg, 2001;34:1029- 34

B Stenting 1s emerging as the primary method to
treat blunt aortic injuries



Thoracic aortic stents

B Avoid the morbidity ot open repair, bypass,

heparinisation and one-lung anaesthesia

B Good tor pseudo-aneurysms and A-V fistulas,
and usetul in high-risk multi-trauma or co-

morbid patients.

B Multiple small series have shown impressive

results

B Commercial stents are now available



Successful stenting requires

B Adequate vascular access wia iliac artery and

aorta
B Minimal aortic tortuosity

B leston >15 cm above celiac artery and >5mm

from left subclavian artery

Therasse et al. Radiographics 2005,25:157-173
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Complications

( 9 stent studies 1996-2003)
Dunham et al. ] Trawma 2004;56(6):1173-78

Stent Open
B Technical success 98.5% 15955
B Overall mortality 5.9% 5-28%
B Paraplegia 0% 9-26%
B Endoleaks 7.4%

B Graft-related death rate  1.5%



But....

B Gratt durability 1s unknown over a lifetime of
dynamic motion i a thoracic aorta.

B Grafts can mugrate.
B 5-20% endoleak rate in proximal lesions.

B [ong term eftects of covering subclavian origin
and vertebral are unknown.

B No large trals have been done validating the
techmique. (The current AAST Multicentre Trial

may solve this.)



Carotid stenting is controversial

Coldwell et al. | Trauwma 2000 Mar48(3).470-2

B 27 pts with extracranial ICA injury
m (% stroke rate at 2.5 yrs

Clothren et al. Awh Swry 2005 1ay 140(5)450-5

B 40 pts with extracranial ICA injury

B 23 pts got stents for pseudoansurysms after 7-10 days of anticoagulation
B 45% reocclusion rate

B 10% stroke rate

Joo et al. | Traunma 2005 June 58(5):1159

B 0 pts stented for intra- and extra-cranial TCA injuries

B o vascular of neurc:alt::gi-: -::t::-mpli-:atic-ns at 20 months

Cohen et al. Swoke Apri 2005 56(4)45-7
m 10 pts stented ICA injury and high stroke nigk (cerebral hppoperfusion or faled

ant1coagulation:|
B mean dissection stenosis 09% -= 894
B 1o neurol-::ugic complications at 160 months



ICA Injury

Penetrating

Operate if hard signs present, or mnjury 1s accessible

Blunt
Standard treatment 1s anticoagulation
Other options..
1 Accessible to surgeon (below C2):

Operative repair or temporary balloon
occlusion then repair.

Inaccessible:

Embolisation, stenting or combinations.



Today

Vascular stenting
®m Thoracic aorta
m Carotids
® Subclavian artenes

m The rest
B Non-vascular stenting

B The Future






Carotid Stenting Summary

B Indications for carotid stenting in trauma are

unclear

B Usetul 1n tnaccessible lesions, esp at the skull

base

B Medium term results encouraging but no long

term outcome studies to date
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A wave of vascular stents
B Axillary artery

Papaconstantinou et al. | Trauma 2004;57:180-83
B Axillary vein
Fumar . Vasc Surg Diec 2004:40(0):1243-4

B Subclavian artery
Xenos et al. | Vasc Surgsep 2003 38(3):451-4

®m Subclavian vein
Jeroukhimow et al. | Trauma 2004;57:1329-30

B Renal artery

Inoue et al. | Urol. 2004; 171:547-8

m[VC

De MNaeyer et al. | Vasc surg 2005 Mar;41(3):552-4



More vascular stents

B Cervicothoracic arteriovenous fistulas
DuTiot et al. BJS. Liec 2003 90(12):151 -1

B Brachial artery
Maynar et al. | Trauma 2004; 56:1336-41

B [liac Arternies
Shah et al. | Trauma 2003;55:353-5

m Bilateral iliac occlusion
Sternbergh et al. | Vasc Surg, Sept 2003;38(3):589-92

B [liac vens
Klatacka et al. | Trauma 2005 Apr; 58(4):704-5

m SMA
Appel et al. | Vasc Intervent. Radiol. 2003;14:917-22



Non-vascular stenting
Ureters
® Commonly used. Mandatory adjunct to operative and non-operative
treatment
FPancreas
® Early open surgery is standard.
B Stents useful for histulas. Bewrare late strictures.

® Emerging primary role in children
Canty et al | Trauma 2001;50:1001-7

Biliary
m Surgery standard if extrahepatic

m Stents usebul if intrahepatic

INathan et al. Surg Lapatosc Percut Tech Oet 2003;13(5):350-2
Cramouts et al. | Trauma 2001;51:159-61

Larynx
m Soft sutured stents for comminuted fractures and mucosal damage.

Femowes 2-3/ 52
Huwang ¥ et al. | Laryngol Otol. 2004 Iag 1185 325-8.

Bronchus

® Early surgery 15 best. Consider stents for delayed diagnoses.
sim et al. Sing MWed | 1999; 4076)



The Future

B Fxciting and expanding field

B Improvement in techniques, i1maging and stent

technology and delivery systems

B Success requires combined skills of SULgeons

and interventionists

B New systems and protocols will develop as the

data matures



The Last Word

“The long-term consequences of
endovascular stents in trauma are not yet

defined”






Progress

First proposed by Dotter in 1969

Reported in humans in 1983
To date..

B Most vital vessels have been stented
m Covered stents developed

il Open arteriDtDmy Or percutaneaus routes

Technical skills, stent technology and

delivery systems continue to evolve












Aims of Vascular stenting

B Occlude mnjury to walls of vital arteries without

compromusing tlow
B Fxclude pseudo-aneurysms or fistulas

B Prevent backflow of embolic materials into wvital

arteries after branch embolisation



Advantages

Endovascular approach 1s from a distant non-mjured
site
Avolds morbidity from surgical access and ditficult

surgical dissection and repair m mjured tissue

Most beneticial in the cntically 1l where anaesthesia or

vascular reconstruction may be hazardous

Usetul for delayed diagnosis or rupture if surgical
access 15 imited (hostile abdomen)



Advances

B Reduced patient transport, time to repair, and

time to haemostasis.
B Ftfective and munimally imnvasive.
B Commercial stents replace ‘homemade” ones.
B Young trauma victims have good vessels

B We are getting better at it.






Short term outcomes are promising
Arterial stenting s multiple series

axillary /subclavian /aorta/iliac /femoral
[Rich NM et al. Vascular Trauma 2" ed 2004]

B Technical success 94-100%

B Complication rate 0-7%
B Primary patency 85-100%
B Mean follow-up 10-18 months



But....

B Operator dEpEﬂdEﬂt and resource intensive

B Rare complications include rupture, dissection,

immediate or late occlusion
B [ack of long term follow-up

B Still need to operate 1f unstable, multi-

traumatised, or wounds contaminated.



