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LEVEL A

evaluated*

or meta-analyses

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

Suggested phrases for

writing recommendations'!

Multiple populations

Data derived from multiple
randomized clinical trials

CLASS |
Benefit >>> Risk

Procedure/Treatment
SHOULD be performed/
administered

= Recommendation that
procedure or treatment

is useful/effective

= Sufficient evidence from
multiple randomized trials
or meta-analyses

= Recommendation that
procedure or treatment
is useful/effective

m Evidence from single
randomized trial or
nonrandomized studies

= Recommendation that
procedure or treatment is

useful/effective

= Only expert opinion, case
studies, or standard of care

should

is recommended

is indicated

is useful/effective/beneficial

Circulation

SIZE OF TREATMENT EFFECT

CLASS lla

Benefit >> Risk
Additional studies with
focused objectives needed

IT IS REASONABLE to per-
form procedure/administer
treatment

= Recommendation in favor
of treatment or procedure
being useful/effective

= Some conflicting evidence
from multiple randomized
trials or meta-analyses

= Recommendation in favor
of treatment or procedure
being useful/effective

= Some conflicting
evidence from single
randomized trial or
nonrandomized studies

= Recommendation in favor
of treatment or procedure
being useful/effective

= Only diverging expert
opinion, case studies,

or standard of care

is reasonable
can be useful/effective/beneficial
is probably recommended

or indicated
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CLASS lib

Benefit = Risk

Additional studies with broad
objectives needed; additional
registry data would be helpful

Procedure/Treatment
MAY BE CONSIDERED

= Recommendation’s
usefulness/efficacy less
well established

= Greater conflicting
evidence from multiple
randomized trials or
meta-analyses

= Recommendation’s
usefulness/efficacy less
well established

= Greater conflicting
evidence from single
randomized trial or
nonrandomized studies

= Recommendation’s
usefulness/efficacy less
well established

= Only diverging expert
opinion, case studies, or
standard of care

may/might be considered

may/might be reasonable

usefulness/effectiveness is
unknown/unclear/uncertain
or not well established

is not recommended

is not indicated

should not

is not useful/effective/beneficial
may be harmful
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ACC/AHA/ASE 2003 Guideline for the Clinical Application of

Echocardiography: summary article. A report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines
(ACC/AHA/ASE Committee to Update the 1997 Guidelines for the Clinical Application of
Echocardiography).

Cheitlin MD, Armstrong WFE, Aurigemma GP, Beller GA, Bierman FZ, Davis JL, Douglas
PS, Faxon DP, Gillam LD, Kimball TR, Kussmaul WG, Pearlman AS, Philbrick JT,
Rakowski H, Thys DM, Antman EM, Smith SC Jr, Alpert JS, Gregoratos G, Anderson
JL, Hiratzka LF, Faxon DP, Hunt SA, Fuster V, Jacobs AK, Gibbons RJ, Russell RO;
ACC; AHA:; ASE.

Journal of the American Society of Echocardiography
Volume 16 Number 10
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Year Left Right
2003 329 36
2004 378 27
2005 351 38
2006 452 25
2007 439 20
2008 458 30
2009 504 30

Yearly DLT intubations OLV
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(Medtronic Femoral Arterial Cannula DLP, Grand Rapids. MI):
33 consecutive patients recalled

23 responders (1+, 9 non responders)
162 days postop (41 — 339)

No subj. complaints (cosm, tenderness...)
Some swelling & redness in recent cases

Duplex completely normal
J. Haenen, J. Coddens, E. Kerschot
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Sternotomy

Sternotomy

Thoraco(phrenolaparo)tomy
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Intercostal aa Mesenteric aa

Orihasu K, Matsuura Y, Sueda T, Watari M, Okada K, Sugawara, Ishii O.
are no longer a blind zone for transesophageal echocardiography: a new eye

for aortic surgeons.
J Thorac Cardiovasc Surg. 2000 Sep;120(3):466-72.

Kuroda M, Hamada H, Kawamoto M, Orihashi K, Sueda T, Yuge O.
Assessment of patency with transesophageal echocardiography during

coronary artery bypass graft surgery.
J. Cardiothorac Vasc Anesth. 2009 Dec;23(6):822-7. Epub 2009 Jul 29.

Susan Garwood, MBChB, Elizabeth Davis, RDCS, Stephen N. Harris, MD

Intraoperative transesophageal ultrasonography can measure
J Cardiothorac Vasc Anesth. Feb 2001; vol 15, nr 1

Godet G, Couture P, lonanidis G, Gosgnach M, Kieffer E, Viars P.
Another application of two-dimensional transesophageal echocardiography:

A preliminary report.
J Cardiothorac Vasc Anesth. 1994 Feb;8(1): 14-8.

Voci P, Tritapepe L, Testa G, Caretta Q.

Imaging of the by transesophageal color Doppler ultrasonography.
J Cardiothorac Vasc Anesth. 1999 Oct;13(5): 586-7.



Intraoperative Severity Assessment of Coronary Artery Stenosis

in Patients at Risk: The Role of Transesophageal Echocardiography

Thomas Theunissen,MD,* Jose Coddens,MD,* Luc Foubert,MD, PhD*,Guy Cammu,MD, PhD*,

Ivan Degrieck, MDt, and Thierry Deloof, MD*

Departments of *Anesthesia and Intensive Care Medicine andtThoracic and Cardiovascular Surgery,

OLV-Ziekenhuis, Aalst, Belgium Anesth Analg;102(2):366-8

T1/-2/ 0,
e
CD Gain= 5(

T1/-2/ €
12




2™ International Meeting
on Aortic Diseases

New insights into an old problem

Table 8-3. Incidence of Paraplegia and Renal
Failure Related to Cross Clamp Time

Time Paraplegia Renal Failure
(Minutes) (Percentage) (Percentage)}

0—15
16 2

31-45
46—60
=60

Source: Modified from JJ Livesay, DA Cooley, RA Ven-

temiglia. et al. Surgical experience in descending thoracic

ancurysmectomy with and without adjuncts to avoid ischemia.
n Thorac Surg 1984:39:37.
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lIb B

I C

Urine flow = monitor of renal perfusion
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VASCULAR SURGERY 2000 2001 2002 2003 2004 2005 2006 2007 2008

Nbr of interventions (# dcf's) 679 688 681 637 563 603 644 537 654

THORACIC AORTA SURGERY 2000 2001 2002 2003 2004 2005 2006 2007 2008
Nbr of thoracic aorta interventions

ASCENDING AORTA - ARCH

ARR mechanical or bioprosthesis 21 23 34 32 20 25 41 16 21
ARR with homograft 11 8 4 4 2 3 4 3 (0]
ARR with native valve reimplantation (David) 2 7 15 P 1 2 2 4 (0]
AVR or AVP with graft 2 2 9 12 8 6 10 13 7
Graft and/or repair 21 11 6 19 22 13 15 14 14
Endoprosthesis (stentgraft) 6 1 1 1 1 0 4 3 3
Dilatation 1 (0] (0] (0] (0]
OTHER 1
DESCENDING AORTA 14 18 13 13 15 17 22 19 15
Graft and/or repair 8 1 1 4 2 2 1 (0]
@Y
Top in Zorg.

Dilatation with stent 1 (0] (0] (0] (0]
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n=85 Death=21 Readmission =5

Dept. of Cardiothoracic & Vascular Surgery
OLV Clinic Aalst

H. Vanermen, F. Wellens, R. De Geest,

I. De Grieck, F. Van Praet, F. Casselman,
K. Dossche, |. De Blier, Y. Vermeulen
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IV Graft wall porosity
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Blood supply to the spinal cord: horizontal distribution

Anterior spinal artery

Posterior

Anterior
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Vertebral arh

Cerviial radicular ar

Pia mater
Anterior
spinal vein
and artery

The central area supplied only by the anterior spinal artery is

predominantly a motor area

Arterial supply and venous drainage of the spinal cord

Posterior spinal vein

Posterior spinal artery

Posterolateral spinal

Posterior | Radicular
| arteries

Internal vertebral
venous plexus and
fat in epidural space

/ﬁﬂf.ﬂ%
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Minimize Aortic Cross-Clamp Time
IIb B

Deliberate Hypothermia
lla B

lIb B
Increase Spinal Cord Perfusion Pressure

| B
lla B

Monitoring of Lower Extremity Neurophysiologic Function lib B

Postoperative Neurologic Evaluation for Early Detection of
Delayed-onset Paraplegia

Pharmacological Neuroprotection Iib B



Lumbar CSC Perfusion Pressure = MAP — Lumbar CSF Pressure

Aortic X Clamp

Reperfusion =>Increased CSF Pressure
Increased CVP

Spinal Edema

CSF Drainage =»Decreased CSF Pressure

14 G Tuohy needle L3-L4, closed system

Silicon elastomer ventriculostomy catheter 10-15cm
Continuous monitoring: P-gr < 10 mm Hg

Inserted before surgery

Drainage for 24 h

Left capped for 24 h

Removed after 48 h if normalneurologic exam & coagulation

Complications:

Epidural hematoma
Intradural hematoma
Catheter fracture
Meningitis

Intracranial hypotension
Lumbar puncture headache
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Journal of PRO AND CON

Cardiothoracic and
Vascular Anesthesia

Pro: Cerebrospinal Fluid Drainage Protects the Spinal Cord During
Thoracoabdominal Aortic Reconstruction Surgery

Sherif Afifi, MD, FCCM

Con: Cerebrospinal Fluid Drainage Does Not Protect the Spinal Cord During
Thoracoabdominal Aortic Reconstruction Surgery

Lee Wallace, MD

Journal of Cardiothoracic and Vascular Anesthesia, Vol 16, No 5 (October), 2002: pp 650-652
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Cochrane Library Document http://www.update-software.com/CLI...(SPINAL+and+(CORD+and+PROTECTION))

@ B = ¢2 H 7 «@ »

& The Exit Databases Records Feedback Export Help Prev 25 Mest 25

h B el —
9&%:‘;?-;? rgéarch s ___m__m_J MeSH Options
g History
*

Systematic overview of the evidence supporting
the use of cerebrospinal fluid drainage in
thoracoabdominal aneurysm surgery for

prevention of paraplegia

Ling E, Arellano R. Systematic overview of the evidence supporting the use of cerebrospinal fluid
drainage in thoracoabdominal aneurysm surgery for prevention of paraplegia. Anesthesiology2000,
93(4), 1115-1122.

Cerebrospinal fluid drainage reduces paraplegia
after thoracoabdominal aortic aneurysm repair:
Results of a randomized clinical trial

——
Joseph S. Coselli, MD, Scott A. LeMaire, MD, Ciineyt Koéksoy, MD, Zachary C. Schmittling, MD, and /C@ |."',-" iy ,-'
Patrick E. Curling, MD, Houston, Tex Iwmg//
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Lumbar CSC Perfusion Pressure = MAP — Lumbar CSF Pressure > 70 mm Hg

Loss of segmental arteries
Hypotension =>»Decreased CSF Perfusion Pressure
Ischemic sympathetic dysfunction

Combined with CSF drainage

Norepinephrine
Phenylephrine
Epinephrine
Vasopressin

MAP >80 - 100 mm Hg

Documented effectiveness

—
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SSEP:
Stimulation: Peripheral nerves
Recording: Peripheral nerves
Spinal cord
Brainstem
Thalamus
Cerebral cortex
Anaesthesia: Balanced IV (narcotic, NMBA, BZDP, propofol, < 0.5 MAC volatile)

MEP:

Stimulation: Scalp

Recording: Anterior tibialis muscle
Anaesthesia: TIVA, no NMBA

Interference: Comparison of lower to upper extremity

Anesthetic agents Spinal cord ischemia: decrease/disappearance of EP
Hypothermia
Electrical interferenc

CONTROVERSIAL.:

SSEP only posterior part of spinal cord

False positives

Corrective measures: Increase proximal perfusion pressure
Increase distal perfusion pressure
Increase distal aortic flow rate
Change postion of proximal or distal clamp
Reattachment of additional arteries
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Incidence of epidural haematoma and neurological injury in cardiovascular patients with epidural analgesia/anaesthesia:
systematic review and meta-analysis.

Ruppen W. Derry S. McQuay HJ, Moore RA

BMC Anesthesiol. 2006 Sep 12;6:10.

N=14105: 8 transient neurologic deficit
4918 card surg: estimated risk = 1/1700
5026 vasc surg: estimated risk = 1/1700

Intrathecal and epidural anesthesia and analgesia for cardiac surgery.
Chaney MA.
Anesth Analg 2006;102:45—64.

Risk of Hematoma After Epidural Anesthesia and Analgesia for Cardiac Surgery.

Ho, Anthony M.-H. MS, MD, FRCPC, FCCP; Li, Peggy T. Y. MB, ChB; Karmakar, Manoj K. MD, FRCA

[Letters to the Editor]

Neuraxial blockade and hematoma in cardiac surgery: estimating the risk of a rare adverse event that has not (yet)
occurred.
Ho AM, Chung DC, Joynt GM.

Chest. 2000 Feb;117(2):551-5.




General Considerations

2™ |nternational Meeting

s i
Thoracic Aortic Aneurysms | “
Ascending Aortic & Arch Aneurysms
Descending Thoracic/Thoracoabdominal Aortic Aneurysms

Traumatic Aortic Injury

Aortic Atheromatous Disease
Aortic Coarctation

Penetrating Atherosclerotic Ulcus




Type Il

Stanford Type A Type B

De Bakey

Type | Originates in the ascending aorta, propagates at least to the
aortic arch and often beyond it distally

Type Il Originates in and is confined to the ascending aorta

Type Il Originates in the descending aorta and extends distally down the
aorta or, rarely, retrograde into the aortic arch and ascending
aorta

Stanford

Type A All dissections involving the ascending aorta,
regardless of the site of origin

Type B All dissections not involving the ascending aorta
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Wid-type Placebo Losartan
n=4 wn=4 n=3_
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O A/Medical (n=81) m A/Surgical (n=208)
A B/Surgical (n=35) A B/Medical (n=140)
O All Patients (N=464)
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ORIGINAL ARTICLE

Volume 328:1-9 January 7, 1993 Number 1

The Diagnosis of Thoracic Aortic Dissection by

Noninvasive Imaging Procedures
Christoph A. Nienaber, Yskert von Kodolitsch, Volkmar Nicolas, Volker Siglow, Angela

Piepho, Carsten Brockhoff, Dietmar H. Koschyk, and Rolf P. Spielmann

ADVANTAGE MRI TEE

Readily available

Rapid Fairly Very

Performed at patient’s No Yes
bedside

Noninvasive No Yes Yes

Does not use intravenous No No Yes Yes
contrast agent

Cost

Fairly Very

High Reasonable = Moderate | Reasonable

*TEE denotes transesophageal echocardiography.
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REVIEW ARTICLE
MEDICAL
Volume 328:35-43

PROGRESS

January 7, 1993

« Previous Number 1 Next »

Diagnostic Imaging in the Evaluation of Suspected Aortic

Dissection -- Old Standards and New Directions
Joaquin E. Cigarroa, Eric M. Isselbacher, Roman W. DeSanctis, and Kim A. Eagle

VARIABLE AORTOGRAPHY CT MRI TEE

Sensitivity ++ ++
Specificity R

Site of intimal tear ++ + +++ ++4
Presence of thrombus +++ ++  +++ +
Presence of aortic insufficiency +++ - + +4++
Pericardial effusion - +4+ 4+ 4+ 44
+44 ++ +
Coronary-artery involvement ++ - ++

+++ +++
+++  |[+H/+++

Branch-vessel involvement

*TEE denotes transesophageal echocardiography, + -+ + denotes excellent results, ++ good
results, + fair results, and — not detected.
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Yasushige Shingu MD - -, Norihiko Shiiya MD, PhD , Taisei Mikami MD, PhD , Kenji Matsuzaki MD , Takashi Kuniha Q
MD, PhD and Yoshiro Matsui MD, PhD

Group | = double barreled with narrow TL

Transmitral Flow Properties and Diastolic Dysfunction Grade ~ Group Il = thrombosed FL

Case E/A DT (ms) IRT (ms) FPV (cm/s) FPV/E Grade
Group |

1 0.89 230 80 e e I
2 0.84 240 90 e e I
3 1.58 225 105 30 0.35 [
4 1.56 192 75 50 0.46 [
5 0.71 242 86 — — I
§) 1.00 225 100 40 0.44 [
7 1.58 225 100 36 0.56 [
Group 11

1 0.48 220 115 — — I
2 0.79 — 78 — — I
3 0.70 235 125 — — I
4 0.51 305 70 — — I
5 0.91 250 — — — I

DT = deceleration time; E/A = ratio of early to late peak velocities; FPV = flow propagation

velocity; FPV/E = ratio of flow propagation velocity and transmitral E wave velocity I
IRT = isovolumic relaxation time. 9 @
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Hemodynamics
Extracorporeal technologies
Neuroprotective strategies
Transfusion & coagulation
One-lung ventilation

TEE



