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Aortic Stenosis and Small Aortic Annulus
Clinical Challenges and Current Therapeutic Alternatives

ABSTRACT: The presence of a small aortic annulus poses a
considerable challenge in the management of patients with severe
aortic stenosis, especially in elderly women, where it is a very
frequent finding. The optimal approach for treating these patients
remains controversial, and several surgical strategies such as aortic
root enlargement, supra-annular stented prosthetic valves, stentless
bioprosthesis, and sutureless bioprostheses have been proposed to
improve valve hemodynamics and clinical outcomes. More recently,
transcatheter aortic valve replacement has emerged as a valid
alternative for the treatment of aortic stenosis and excellent valve
hemodynamic results have been observed among patients with a
small aortic annulus. The purpose of this review is to provide an
overview of the current definition, prevalence, and clinical impact of
small aortic annulus in patients with aortic stenosis, and evaluate the
different therapeutic strategies currently available to improve valve
hemodynamics and outcomes in this population.

in patients with aortic stenosis (AS). SAA and a small aortic root have

been associated with poorer outcomes after aortic valve replacement
(AVR), with increased mortality, ischemic cardiovascular events, and stroke.’?
Furthermore, the presence of a SAA may make the assessment of aortic valve
disease difficult, complicate the aortic valve intervention, and increase the risk
of prosthesis-patient mismatch (PPM), which in turn is associated with an in-
creased risk of perioperative and overall martality proportionally to its sever-
ity, suboptimal valve hemodynamics, and less left ventricular mass regression
after AVR.*® Several surgical strategies have been proposed to improve valve
hemedynamics and clinical outcomes in these patients, including aortic root
enlargement (ARE), the development of stented prostheses implanted in a
supra-annular position, stentless bioprosthesis, and, more recently, sutureless
bioprostheses. Transcatheter aortic valve replacement (TAVR) has emerged as
a therapeutic alternative in patients with symptomatic severe AS and inter-
mediate to high surgical risk.”'® TAVR appears to be particularly beneficial in
patients with SAA, with improved valve hemodynamics and outcomes.'" The
purpose of this review is to provide an overview of the prevalence and clinical
challenges of SAA in patients with AS, and to evaluate the current data on sur-
gical and transcatheter strategies to improve valve hemodynamics and clinical
outcomes in these patients.

Tha presence of a small aortic annulus (SAA) represents a clinical challenge

Circufation. 2019;139:2685-2702. DOI: 10.1161/CIRCULATIONAHA. 118.038408

Afonso B. Freitas-Ferraz,
MD
Gabriela Tirado-Conte,

Francois Dagenais, MD
Marc Ruel, MD, MPH
Talal Al-Atassi, MD

Eric Dumont, MD
Siamak Mohammadi, MD
Mathieu Bernier, MD
Philippe Pibarot, PhD
Josep Rodés-Cabau, MD

Key Words: aortic valve stenosis

® heart valve prosthesis ® sutursiess
surgieal procedures W transcathiter
aortic valve replacement

©2019 American Heart Assodation, Inc

hitps Awww ahajournals.org/jourmalicirc

June 4,2019 2685

* Rough definition:

e Annulus <23 mm

e Prosthesis implant < 21 mm

* Clinical Implications:

* Poorer outcomes
* Increased mortality

* Suboptimal valve hemodynamics
* Less LV mass regression
* All of which is due to Prosthesis-Patient

Mismatch (PPM)



Definition and Current Stratification of PPM

 PPM occurs when the effective orifice area (EOA) of the implanted
prosthetic valve is too small for the patient’s body size (BSA)

e Stratification of PPM:
* No PPM (>0.85 cm?/m?2)
* Moderate (0.85 to 0.65 cm?2/m?)
 Severe (£0.65 cm?/m?)



Journal of the American College of Cardiology

Vol. 36, No. 4, 2000 HEART REVIEW

© 2000 by the American College of Cardiology
Published by Elsevier Science Inc.

REVIEW ARTICLES

Hemodynamic and (
Prosthesis—Patient M

Aortic Valve Positiot
Philippe Pibarot, DVM, PuD, FA(
Sainte-Foy, Quebec, Canada

Prosthesis—pa
prosthetic val
patients under|
the generatior
valves. The p
prosthesis—pat]
impact on he
propose a sim|
enon because
consideration
the American

Valvular Hea
!

F
Selection of the Op

Philippe Pibal

| (Circulation. 2009;119

Panel B
Mismatch
Y =1.57+277.7 exp (- X/ 0.32)

SEE = + 5.2 mmHg
r=0.90

Mean gradient at peak exercise (mmHg)

]
30
20 ,
)
|
10 :
—] g o o4O
0 | .
T I| T T T T T T T T ]

0.60 085 1.10 135 160 185 210 235 260 2.85 3.10

Indexed effective orifice area at rest (cm?/m?)

impact, and

457
LINE
i: 10.1136/hrt,2005.067363
O DEFINE MISMATCH
physioclogical considera-
fed to characterise PPM is
at is, the EOA of the
the patient’s BSA. The
the only parameter that
Insistently correlate with
| Figure 1 shows that the
PG and the indexed EOA
gradients increase expo-
dexed EOA is < 0.8 to
asis of this relation, an
5 cm’/m”® s generally
Id for PPM in the aortic
tween 0.65-0.85 cm’/m”
oderate PPM and those
re PPM.** ** Such cate-
i because the impact of
nes increases with sever-
Hies, the reported preva-
varies between 20-70%,
PPM is between 2% and

that some authors have
rise PPM by using the
(IGA) of the prosthesis

because IGA is more
fis a static manufacturing
the ex vivo measurement
: prosthesis. The criteria
ent unfortunately differ
hesis to another so that,
rossly overestimates the
ber extent in the case of a
he casc of a mechanical
° Hence, the relation
EOA varies extensively
and size of prosthesis
n that the indexed IGA
ct postoperative gradients
fervation is further corro-
lata of Kochet al*' that, as
brafis, pericardial valves
indexed IGA but more or
r peak and mean gradi-
s also found no relation
il IGA and functional
aortic valve replacement
udics that have used the
d to find any significant
parameter and adverse

valve replacement; BSA,
conary flow reserve; EOA,
internal geometric area; LV,
besis-patient mismalch; TPG,
nt

I




Avoiding PPM in a Small Aortic Annulus

* AVR:

* Sizing technique: supra-annular stented prosthesis
e Sutureless bioprostheses
* TAVR

 Stentless Valves
* Root Enlargement
* Root Replacement-potential wider applicability



Case toillustrate wider applicability:
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Less Accessible-potential supply issues
Superior hemodynamics
Pliable

r_otential size mismatch @ distal suture
ine

Bleeding issues 2°lack of adventitia
Durability issues

Primarily used for infection

Redo explant for SVD complex

Stentless Root Replacement Options in the small annulus to avoid PPM

Full Root

More Accessible
Superior Hemodynamics
Stiff/tear of aortic wall potential issue

Fotential size mismatch @ distal suture
ine

Good valve durability

Structural issues (pseudoaneurysm)
* (It’s dead pig aorta after all)

Redo explant for SVD complex



Option 3: Valsalva+ Freestyle Subcoronary Valve

« Components more accessible L 2
I,

)

AT 5 \]
* Pliable/min concern for tearing . Q

* More optimal size match distally
* Good Valve durability

* No known structural issues

e Superior Hemodynamics

e Takes time to build
 Redo for SVD involves isolated AVR




Construction of the Conduit
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Conduit Implantation: s/p #19 Pericardial AVR




2"d Case Example: 60 yo female BMI 36.63 kg/m?




Post-Stentless Root Replacement
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ORIGINAL ARTICLES: ADULT CARDIAC

ADULT CARDIAC SURGERY:

The Annals of Thoracic Surgery CME Program is located online at http://www.annalsthoracicsurgery.org/
cme/home. To take the CME activity related to this article, you must have either an STS member or an
individual non-member subscription to the journal.

Clinical Outcomes Using Freestyle W) Check for updates
Valve-Valsalva Graft Composite

Conduit for Aortic Root Replacement

Parth Mukund Patel, MD, Mia Callahan, BS, Andy Dong, BS, Jane Wei, MPH,
Jose Binongo, PhD, Bradley Leshnower, MD, and Edward P. Chen, MD

Division of Cardiothoracic Surgery, Department of Surgery, Emory University School of Medicine, Atlanta, Georgia;
Department of Biostatistics, Rollins School of Public Health, Emory University, Atlanta, Georgia; and Division of
Cardiovascular and Thoracic Surgery, Department of Surgery, Duke University School of Medicine, Durham, North
Carolina

(Ann Thorac Surg 2022;114:643-9)

* 2005-20, 523 pts

* 62 mean age/82%male

e 29.26% Redos

* Hemiarch 44%/Total 8%

* Mitral 4%/CABG 21%

* 30-day Morality 7.7%

* Mean gradient post-op 4.81 mm Hg

TABLE 2 Operative Indications

Operative Indication Value
Aortic insufficiency 302 (57.74)
Aortic stenosis 129 (24.71)
Acute type A dissection 5 (0.96)
Patient-prosthesis mismatch 31 (5.93)
Aortic root aneurysm 438 (83.75)
Ascending aorta aneurysm 316 (60.42)
Endocarditis 12 (2.29)
Paravalvular leak 3 (0.57)
Structural valve degeneration 1(0.19)
Prosthetic valve thrombus 4 (0.76)
Other 2 (0.38)

Values are n (%).
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FIGURE 2 Overall survival Kaplan-Meier 5- and 10-year
survival rates were 83.2% and 70.8%, respectively.
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FIGURE 3 Cumulative incidence of (A) redo aortic valve replacement (AVR) vs
death and (B) redo aortic root replacement (ARR) vs death.




Additional thoughts on the small annulus and avoiding PPM

* Preventing and correcting PPM:

* Sizing and implantation technique of stented valves matters
* Intra-annular vs supra-annular

* Pledgets cause turbulence...turbulence causes pannus formation...pannus causes LVOT
narrowing

e Stentless Valves
* |solated AVR
* Root Replacement



Final thoughts on the small annulus and avoiding PPM

* In most adult patients, PPM in the setting of a small annulus:

* Occurs when the patients LVOT/annulus is narrowed as part of the surgical
AVR/root procedure

* It is less of a patient anatomy issue than a surgical performance issue



Some examples of upsizing
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* Thank you



