Reducing neurological complications
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Neurological Complications
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L CUIER G RN L L DR ‘Universal and unambiguous definitions of stroke

Barbara Rantner, MD?, Ramin Ban:

TR marvEET: and neurovascular events become of paramount

importance to understanding the etiology of
stroke in TEVAR procedures’

Procedural Stroke:

1. Overt CNS Injury
2. Covert CNS Injury
3. Neurological dysfunction without CNS injury
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Aortic Arch Plaques and Risk of Recurrent Stroke and Death

Marco R. Di Tullio, MD; Cesare Russo, MD; Zhezhen Jin, PhD; Ralph L. Sacco, MD, MS;
J.P. Mohr, MD:; Shunichi Homma, MD;
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Atherosclerotic Plaques in the Aortic Arch and Subclinical
Cerebrovascular Disease
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TCD HITS

Pre-operative

Wire/catheter exchange

Stent graft deployment
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TCD HITS Relate To Aortic Atheroma Severity
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TCD HITS Relate To Landing Zone
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TCD HITS Relate To Cerebral Outcomes
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TCD HITS Relate To Procedural Phases Of TEVAR
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Can we reduce particulate embolisation during

TEVAR?
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Cerebral Embolic Protection During TAVR: A Clinical Event Meta-Analysis
JACC 69 (4) 463-70




Reducing cerebral injury during TEVAR
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Cerebral embolic protection in thoracic endovascular
aortic repair

Gagandeep Grover, MRCS.” Anisha H. Perera, MRCS.” Mohamad Hamady, MD, FRCR.”
Mung Rudarakanchana, PhD. FRCS.® Christen D. Barras, PhD. FRANZCR." Abhinav Singh, FRCR.®
Alun H. Davies. DSc, FRCS.” and Richard Gibbs, MD, FRCS,® London, United Kingdom

ABSTRACT
Background: Stroke occurs in 3% to 8% and silent cerebral infarction in >80% of patients undergoing thoracic endo-
vascular acrtic repair (TEVAR] We investigated the utility of a filter cerebral embolic protection device (CEPD] to reduce
diffusion-weighted magmnetic resonance imaging ([DW-MRI) detected cerebral injury and gaseous and solid embaolization
during TEVAR.

Methods: Patients anmatomically suitable underwent TEVAR withh CEPD, together with intraoperative transcranial
Doppler to detect gaseous and solid high-intensity transient signals (HITSs) pre- and postoperative DW-MRI, and clinical
neurologic assessment =6 months after the procedure.

Rezults: Ten patients (mean age, 68 years) undensvent TEVAR with a CEPD. Mo strokes or device-related complications
developed. The CEPD added a median of 7 minutes (intergquartile range [IQR], 5-16 minutes) to the procedure, increased
the fluoroscopy time by 3.3 minutes (IQR, 2.4-39 minutes), and increased the total procedural radiation by 2 2%, The dose
area praduct for CEPD was 1824 mGy-cm® (IQR, 1235-3282 mGy em®). The average eontrast velume used increased by
25 mL (IQR. 24-35 miL). New DW-MRI lesions, mostly in the hindbrain, were identified in seven of nine patients (78%). The
median number was 1 (IQR, 1-3), with a median surface area of & mm? [IQR, 316 mm?). A total of 2835 HITSs were
detected in seven patients: 91% gaseous and 9% solid. The maximum numiber of HITSs were detected during CEPD
manipulation: 142 (IQR, 59-146; 95% gaseous and 5% solid). The maximum number of HITSs during TEVAR occurred
during stent deplayment: 82 (IQR. 73-142; 81% gas and 115 solid). Solid HITSs were associated with an increase in surface
area of new DW-MRI lesions (r, = 0928: P = 01). Increased gaseocus HITS: were associated with new DW-MRI lesions
{r, = 0912 P = 01), which were smaller (<3 mm; r= 0.88; P = 02). Embolic debris was captured in 95% of the filters. The
median particle count was 937 (IQR. 146-1687), and the median surface area was 266 mm® (IQR, 0.08-918 mm?).

Conclusions: The use of a CEPD with TEVAR appeared to be safe and feasible in this first pilot study and could serve as a
useful adjunct to reduce cerebral injury. The significance of gaseous embolization and its role in cerebral injury in TEVAR
warrants further investigation. (1 Vasc Surg 2018.m-1-11)

Keywords: CEPD: DW-MRI: Embolization: HITS; TEVAR
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Sentinel Deployment

Procedure
Median
(1QR)
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DW MRI Post-TEVAR Infarction

Protected
7/9 (78%) 23 new lesions
Total SA=379mm?2

Median SA= 6mm2 (3-16)

Unprotected
9/12 (75%) 55 new lesions
Total SA=1534mm2

Median SA=16mm2 (3-103)

Posterior (PCA) Anterior (MCA) Border zone (MCA/PCA)

Cerebellum n=12 Frontal n=2 Temporo-occipital n=2
I b N et R ™= ?
- Parietal n=2

(1 left, 1 right)

Occipital n=3 Temporal n=2




What Was Retrieved From The Filters?

10 Proximal, 9 distal filters: 95% contained debris
Median no particles: 937 (146-1687)

Median SA=2.66mm?2
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acute thrombus (95%)
arterial wall (63%)
foreign material (32%).
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Available onlineg at wwaw.sciencedirect. com R
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ScienceDirect -

journal homepage: www.JournalofSurgicalResearch.com
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Procedural Embolization: Gas vs Solid
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Gaseous Emboli

Number of new MRI lesions vs gaseous HITS
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Spinal cord blood supply

Extrinsic blood supply Vs Intrinsic blood supply

A (-‘(lv;.g‘[

Vertebral arteries

Intercostals

Adamkiewicz

Lumbars

Internal lliac

Imperial College Healthcare NHS Imperial College

NHS Trust London



Eur J Ve Eadesvmir Sory 3061 40, T55-T15

The Incidence of Spinal Cord Ischaemia Following
Thoracic and Thoracoabdominal Aortic
Endovascular Intervention

5.L. Drinkwater ®, A. Goebells *, A. Haydar ", P. Bourke ®, L. Brown®,
M. Hamady ¥, R.G..). Gibbs *“*, On behalf of the Regional Vascular Unit, St
Mary"s Hospital, Imperial College HHS Trust
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Table 3 Risk of spinal cord ischaemia and permanent
paraplegia by type of procedure.

Procedure spinal Cord

Aemia

Paraplegia

TEVAR \ 27111 (1.8 A/111 (0.9%)
Fenestrated/Branched Graft o 1514 {F.%)

Arch Hybrid 3/30 (10%) 2730 {6.7%)
visceral Hybrid 16/80 {20%) 9780 {11.3%)
Global 5CI risk 23/235 {9.8%) 13/235 {5.5%)
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Logistic Regression Modelling

Adjusted
for

Mean Aortic Age
Coverage Sex
Urgency
TEVAR 2 98 Ref Ref : :
Indication
FEVAR 14 86 4.94 0.36 :
Duration
Arch Hybrid 10 90 5.71 0.13
Procedure
Visceral Hybrid 19 81 2.19 0.46
; Percentage
Subclavian Occluded
Covered
No 12 88 Ref Ref :
Subclavian
Yes 5 95 0.49 0.31 Occlusion




Factors increasing risk of spinal cord injury
during TEVAR

* Extent of aortic coverage
* Coverage of Adamkiewicz artery origin T8-12
* Shaggy aorta

 Compromise of collateral network

* LSA Coverage
* Infrarenal aortic AAA or repair

* |Internal iliac occlusion

Imperial College Healthcare [1'/z 5 Imperial College
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Risk factors for SCI

Patient Factors
e Aortic pathology
e Extent of disease
* Presentation of disease
* Previous infrarenal graft

 Renal failure

Imperial College Healthcare NHS!

BIES Trust

Procedural Factors

Length aortic coverage

Left SCA coverage

Concomitant abdominal surgery

Occlusion—-T10

Use adjuncts

Imperial College



Risk factors for SCI

Patient Factors
e Aortic pathology
e Extent of disease
e Presentation of disease
e Previous infrarenal graft

e Renal failure

Imperial College Healthcare m

NH5 Trust

Procedural Factors

Length aortic coverage

Left SCA coverage

Concomitant abdominal surgery

Occlusion—-T10

Use adjuncts

Imperial College
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LSA Coverage

There is an increased risk
of SCI with LSA coverage (ARG

SCI No LSA Coverage 2.3% e

Image no: 6
Image 6 of 13
26/08/2008, 16:13:57

SClI LSA Coverage  2.8%

p=.005

Cooper et al VS 2009



LSA coverage and revascularization

EUROSTAR (n=606)
e Covered no revascularization:4 %

 Covered revascularization: 0%
* p=.027

MOTHER/SGVI (n=1002)

* Covered no revascularization: 4.1%
* Covered revascularization: 1.5%

* Uncovered : 5%
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Spinal Protection

SCPP= MAP - CSFP

Loss of autoregulation Spinal drainage
Hypotension

Embolisation

2 of neurological deficits are delayed
12h-21 days
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Adjuncts to prevent SCI

* Avoid peri/post-operative hypotension
 CSF drainage

* Revascularize the covered left subclavian
* Choice of landing zones

e Staged procedures

* Sac perfusion branch

e Collateral Preconditioning -minimally invasive segmental artery coil
embolisation (MISACE)

Imperial College Healthcare [1'/z 5 Imperial College
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Conclusions

* Stroke & paraplegia are very poor outcomes
with associated poor survival

* Robust preventative and rescue protocols
must be in place

* Ongoing research needed
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