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2022 ACC/ AHA CLINICAL PRACTICE GUIDELINE
Recommendations for management of cerebrospinal fluid drainage
(CSFD) during thoracoabdominal aortic aneurysm repair

CLASS 1A (VERY STRONG) Benefit 2 Risk

1. In patients undergoing open TAAA repair who are at high risk of SCI, CSF dralnage is
recommended to reduce the incidence of temporary SCI, permanent SClI, or bot

Benefit 2 Risk

CLASS 1B (STRONG)

2. In patients who experience delayed SCI after either open or endovascular TAAA repair,
timely measures to optimize spinal cord perfusion and decrease intrathecal pressure are

recommended

Fenestrated-Branched Endovascular TAAA Repair

d

{ @ No recommendation for Routine use of Prophylactic CSFD during }
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Systematic review of the effect of CSF
drainage on outcomes of endovascular
TAA/TAAA repair

l 2,012 patients treated with or without prophylactic CSF drainage ‘
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Spinal cord injury preventive protocol

Motor

+ Staged repair for Extent I-Il TAAA  « Permissive hypertension
+ Neuromonitoring « Early limb reperfusion
+ Routine CSF drainage « TASP for persistent MEP changes
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Mid-term outcomes of a prospective, non-randomized
study to evaluate endovascular repair of complex
aortic aneurysms using FB-EVAR

* 430 consecutive patients (70% TAAAs)

*  Prophylactic CSFD used in 78%

» Any SCI in 8%, paraplegia in 4% (permanent in 2%)

AMERICAN SURGICAL ASSOCIA
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CSF drainage practice changes

o 2007
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- Prophylactic CSFD
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- Early reperfusion

CSF drainage practice changes
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- Neuromonitoring
- Early reperfusion \Y -
N -

Hemorrhagic
complications

O 2019

Hemorrhagic complications

Spine Hematoma (3%) Intracranial Hemorrhage (2%)
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Subarachnoid ~ Parenchymal  Cerebellar

*  20% of SCls « Fatalin1
* High index of suspicion (MRI)

Spinal drain complications

Author (Senior) Journal,Year  n Major - Intra-cranial spine Non
Karkkainen et al. Ve20le 240 10% 2% 3%

(Oderich)

Alcaim etal vs200 100 16% 3% 0% 16%
(schanzer)

Kitpanit et al. Vs 78 8% 3.9% 2.6%

(schneider)

Jonsson etal saoms 147 2% %1% 3.4% 7%
(Uppsala)

Leone et al Vs2024 1079 105% 2.8% 1.4% n.4%

(Meta-analysis)

CSF drainage practice changes
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CSF drainage practice changes
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Recommendations A

CSF drain placement by
experienced, dedicated (2-
3) CV anesthesia team

No prophylactic CSF
drainage, except patients

with:
- Occluded collaterals

- Prior spinal cord injury
- Difficult spine anatorny
Rescue drain team (24x7)
within Th of symptom
presentation




CSF drainage practice changes

IDE Mayo

UTHealth

All patients  IDE May THealth b yaiye
> TAAA 477 (70) 318 (67) 173(84)  <.001
Extent I to Ill 402 (59) 261 (55) 142(69) <001
Prophylactic CSFD 97 (37) 69 (47) 28 (7) <.001
30-day mortality 70) 5(1) 2() 80
& 2024 s 39(57) 27 (5.7) 12 (5.8) 84
‘ 70) 4(0.8) 3(1.4) 26
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Endovascular repair of Extent I-llI
TAAAs without prophylactic CSF
drainage is safe with low rates of
permanent paraplegia

Giulianna B. Marcondes MD', Emanuel R Tenorio MD PhD', Nolan C.

On Behalf of the Trans-Atlantic Aortic Research Consortium Investigators
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Aneurysm classification
541 patients

n=262

48% Extent I-1I

52% Extent Il
n=279

30-day/ in-hospital outcomes

ST B evene
Mortality 15 (3) 5(2) 10 (4) 02
Any major adverse event 70 (13) 42(16) 28(10) 0.04
Acute kidney injury 31(6) 18(7) 13(5) 03
Any Spinal Cord Injury 45 (8) 30 (12) 15(5) o.on
Paraplegia 22 (4) 15 (6) 7(3) 0.06
Respiratory failure 14.(3) 703 7(3) 09
Myocardial infarction 10 (1.8) 4015) 6(2) 08
Major stroke 9(7) 7(3) 2(07) 01
Bowel ischemnia w/ resection 2(04) 0(0) 2(07) 05

d

Rescue and neurological recovery
Overall Extent I-1l Extent 11l P
n =541 n =262 n =279 value
Rescue treatment 45 (8) 30 (12) 15 (5) 1
Permissive hypertension 45 (8) 30 (12) 15 (5) 1
Therapeutic CSFD 22 (4) 12 (5) 10 (4) 0.6
Symptom improvement 33 (73) 23 (77) 10 (67) 0.5
Permanent SCI 14 (3) 8(3) 6(2) 05
Paraparesis 2 (0.4) 0(0) 2(0.7) 05
Paraplegia 12 (2) 8 (3) 4 (1.4) 0.3
Any drain complication 7 (1.3) 4 (1.5) 3(1) 0.7 ’
Major drain complication 2 (0.4) 2(0.8) 0 (0) 0.2

ESVS 35th ANNUAL MEETING

CLINICAL RESEARCH STUDIES

Cumulative Survival (%)

28-29 September 2021 - Rotterdam, Netherlands

aparesis =

Paraplegia

2 3

Follow up (years)

« 1,641 patients treated by FB-EVAR in the US ARC
+ Patient survival is similar among patients with no

SCI and those with partial or reversible SCI
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CLINICAL RESEARCH STUDIES
rYy—
Prospective randomized pilot trial comparing prophylactic and
therapeutic cerebrospinal fluid drainage during complex 3
thoracoabdominal aorti \
Y

« Pilot prospective randomized trial comparing prophylactic
CSFD vs no drain (therapeutic rescue maneuver) for Extent I-
IV TAAA

« 10 patients on each arm

« Spinal hematoma requiring laminectomy in 1 patient

« Neurologic deficit 1/20 (5%) in a patient in the prophylactic
CSFD drainage arm due to hypotension on POD9 from Gl
bleeding

CSF Drain practice in U.S. ARC

@) Prophylactic
CSF drainage

Rescue/ therapeutic
CSF drainage

Rate of SCI and Use of CSFD for Extent I-lll

TAAAs in the U.S. ARC
Rate of SCI Crawford Extent I - lll CSFD Use Crawford Extent I - Il
i 7.
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Rationale for avoiding prophylactic
drains

1. ~90% of TAAA patients don't develop SCI without
prophylactic drains — these patients are subjected to
unnecessary risks of spinal drainage

2. If a prophylactic drain is used still ~10% of patients
develop SCI

3. Not all drains work; in fact 16% don't!

4, ~70% of patients who develop SCI recover with
rescue maneuvers including placement of a

therapeutic drain | |

When to consider prophylactic CSF
drainage

« Extent I-lll TAAAs with:

- Prior h/o spinal cord injury

- Occlusion of collateral networks

- Anticipated difficulty to place rescue
drain

- Inability to place rescue drains
expeditiously

Thank You!
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