





HISTORY

Milestones in the History of Cardiac Surgery

Early Beginnings:

* 1896 — Dr. Ludwig Rehn (Germany) performs the first successful
open heart surgery: repair of a stab wound to the heart.

* 1912 — Dr. Robert Gross (USA) performs the first successful ligation
of a patent ductus arteriosus (PDA) in a child.

Development of Cardiac Surgery Techniques:

* 1930s-1940s — Introduction of cardiopulmonary bypass (CPB) by
Dr. John Gibbon (USA), allowing for open heart surgery with
circulatory support.

* 1953 — First successful open-heart surgery using CPB performed by
Dr. Gibbon to correct aortic valve stenosis.
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HISTORY

Michael DeBakey Lebanese American 1908-2008

Development of the DeBakey Aortic Prosthesis: (Dacron
graft)

DeBakey's Artificial Heart

He performed over 60,000 operations during his career

In 2005 he suffered type A Aortic dissection
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Source: Cohn LH: Cardiac Surgery in The Adult, 4th Edition:
WWW.accesssurgery.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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Definition:

An aortic root aneurysm refers to an abnormal
dilation of the aortic root, the segment of the
aorta that includes the aortic valve and its
supporting structures.

Key Mechanisms:

Structural Weakening of the Aortic Wall:

* Loss of integrity in the elastin and collagen
fibers within the aortic wall




Hemodynamic Stress: Disturbance of Aortic Valve
Function:

Elevated blood pressure or high-flow states Dilation of the aortic root can lead to aortic valve
increase stress on the aortic root, contributing to insufficiency, exacerbating hemodynamic
wall thinning and dilation. abnormalities.




® Genetic Conditions:

®* Marfan Syndrome (FBN1 mutation):

® Weak connective tissue, commonly resulting in

aortic root aneurysms.

ETIOLOGY ®* Ehlers-Danlos Syndrome (Type 1V):

® Defective collagen synthesis, causing arterial

fragility and increased risk of aortic aneurysms.

®* Loeys-Dietz Syndrome:

® Mutations in TGFBR1 or TGFBR2, leading to
aggressive aneurysms and vascular

abnormalities.









® Bicuspid Aortic Valve (BAV):

® Present in up to 50% of cases of aortic root
aneurysm. The altered valve function leads to
aortic root dilation and predisposes to

aneurysms over time.

® Other acquired conditions atherosclerosis,

hypertension, infection and advanced age






SCREENING
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INDICATIONS FOR SURGICAL INTERVENTION IN

AORTIC ROOT ANEURYSM
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Aortic Root Diameter:

24.5-5 cm in patients with Marfan syndrome,
Ehlers-Danlos or concomitant surgery

25-5.5 cm in patients without genetic syndromes.

Consider earlier intervention if there is rapid
growth (=0.5 cm/year).

Symptomatic Patients:

Chest pain, back pain, etc

Aortic regurgitation (severe) or progressive valve
insufficiency with symptoms.



® Other Considerations:

® Bicuspid aortic valve (BAV): Surgery is considered at aortic root diameters >5 cm due

to the high risk of progressive dilation.

* Genetic conditions (Marfan, Loeys-Dietz, Ehlers-Danlos) may prompt earlier intervention

despite smaller aneurysm size due to risk of rupture or dissection.
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AORTIC DISSECTION

® Aortic dissection is a life-threatening
condition where there is a tear in the intima
of the aortic wall, allowing blood to dissect
between the layers of the vessel and

creating a false lumen.
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2. May be managed or surgically if complications arise (e.g.,

rupture, organ malperfusion).
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SURGICAL
REPAIR

® Aortic root replacement (Bentall
procedure) :

- Bioprosthetic >60 or mechanical

<60

O

ALY

| vy







When knots of the hoeizontal
mattress are gently tied, the
Horizontal mattress sutures without pledges graft must be pushed down and
are placed in one lane underneath the siruses held in position by the assistant
for later fixation of the graft to the acetic root

A pwvotal step of the
reimplantation procedure
© the posi- ioning of the
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valve

Valve-sparing aortic root replacement: the

inclusion (David) technique

Optrativr Tochnigue in Thereci and Cardowesculdar Sergary soogaoly) 246-348
Oawsd T, Fondal OV AN 200t vilet 5000 008 atilan for Dutents with st nanmeten e
o euryyes of e averdiong sorth | Tharse Corshawant Sorg sag 8a61), 4994




“David” Procedure:
Aortic Root replacement
with reimplantation of Aortic Valve

S
/ 7 (71 Reprinted from Heart, Lung and Circnlation, 2004:13 Suppl 3, Matalanes G, Valoe sparing aortsc rood repairs—an

|| anatonrical approach. S1 318, Copyright (2004), wath permissaon from Flseoier
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Common conduits
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.' Pulmonary homograft
Aortic homograft
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® Autograft and homograft
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Why do a root enlargement?

*Avoid patient prosthesis mismatch
*Allow for valve in valve in the future

*Prevent structural valve deterioration j







Root enlargement
Nicks Technique

* The aortotomy is extended
through the noncoronary sinus
across the aortic annulus

Root enlargement
Nicks Technique

» After sizing the valve, a
prosthetic aortic valve is
sewn to the aortic annulus

Root enlargement
Nicks Technique

* A pericardial patch is used to
reconstruct the aortic defect

Root enlargement
Nicks Technique

* The pericardial patch is
trimmed to the size of the
defect and a continuous
suture is used to close the
aortotomy




\

Manouguian




Beginning valvuloplasty

with ventricular aspect of patch Continued inclusic
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MINI STERNOTOMY RIGHT Nel.jel][(e
THORACOTOMY APPROACH




Conventional Minimally-invasive
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Sternotomy Mini-thoracotomy Hemi-sternotomy







ACOTOMY

Incision for aortic e

cross clamp \

- Post-operative scar

Ventricular pacing wire
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