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Opportunistic CT-Derived Periaortic Fat 
Attenuation as a Novel Marker of Mortality 
in Patients Undergoing TAVR

Mortality after transcatheter aortic valve replacement 
(TAVR) remains high, and with its expanding use in 
lower-risk patients, novel markers of long-term risk 
are needed to improve patient management. 1 Peri-
aortic adipose tissue (PAAT) attenuation marks peri-
aortic inflammation, 2 and can be opportunistically 
quantified on preprocedural computed tomography 
(CT) for TAVR planning, but its prognostic relevance in 
TAVR populations is unclear. Using data from our 
multicenter TAVR cohort, we investigated whether 
higher PAAT attenuation quantified on routine pre-
procedural CT is associated with increased long-term 

all-cause mortality after TAVR.
We performed a retrospective multicenter cohort 

study of consecutive adults undergoing TAVR be-
tween 2014 and 2023 across 4 Mass General Brigham 

hospitals with routine preprocedural CT imaging. The 
study was approved by the institutional review board 
with waiver of informed consent. Demographic and 
clinical data, including the STS (Society of Thoracic 
Surgeons) risk score, 3 were obtained from institu-
tional registries and electronic health records. Pre-
procedural noncontrast CT scans were analyzed 
using a validated deep learning algorithm (Total-
Segmentator v2.6.0) to segment the entire aorta from 

the sinotubular junction to the aortic bifurcation, 4 

with PAAT defined as adipose voxels (− 190 to − 30 
HU) within a 10-mm periaortic mask, enabling 
quantification of PAAT attenuation and volume. 
Mortality was ascertained over a median follow-up of 
22 months (Q1-Q3: 14-36 months).

Cumulative event rates between PAAT attenuation 
groups were assessed using Kaplan-Meier curves and 
log-rank tests. Associations between PAAT attenua-
tion and mortality were assessed using Cox regres-
sion with restricted cubic splines with 5 knots to 
model nonlinearity, adjusting for body-surface-area 
indexed PAAT volume, CT technical parameters, 
STS risk score, and obesity (body mass 
index $30 kg/m 2 ). Results are reported as HRs with 
95% CIs. Model discrimination was assessed using 
Harrell’s C-statistic. Patients were additionally cate-
gorized by median PAAT attenuation (high vs low),

and restricted mean survival time #5 years was 
estimated using flexible parametric models. Analyses 
were exploratory, used a 2-sided α = 0.05, and per-
formed in Stata 18.0 (StataCorp LLC).

Among 928 included patients (mean age: 81 ± 8 
years; 58% male), mortality was 23.9% (222/928). 
Mean PAAT attenuation was − 77.3 ± 7.2 HU and was 
higher in women (+2.1 ± 0.5 HU), nonobese patients 
(+4.7 ± 0.5 HU), and those with moderate or high STS 
risk score (+1.7 ± 0.5 HU) (all P < 0.001). Kaplan-Meier 
analysis demonstrated significantly lower survival in 
patients with PAAT attenuation above the cohort 
median (− 78 HU) compared with those below (log-
rank P < 0.001) (Figure 1A). In multivariable Cox 
models, PAAT attenuation remained independently 
associated with mortality (per 10 HU: adjusted HR: 1.79 
[95% CI: 1.33-2.41]; P < 0.001), with consistent find-
ings across thoracic and abdominal aortic segments.

PAAT attenuation modestly but significantly 
improved discrimination beyond the STS score alone, 
increasing Harrell’s C from 0.686 to 0.691 when STS 
was modeled continuously and from 0.668 to 0.703 
when STS risk categories (<4%, 4%-8%, >8%) were 
used (both P < 0.001). Restricted cubic splines 
demonstrated a nonlinear, exponential risk increase 
at higher attenuation levels ($90th percentile: 
adjusted HR: 3.71 [95% CI: 2.05-6.78]) (Figure 1B), 
corresponding to a 0.58-year (95% CI: − 0.83 to − 0.32; 
P < 0.001) reduction, ie, ∼7 months of life lost, in 
restricted mean survival over 5 years.

In this multicenter cohort of 928 patients under-
going TAVR, we found that higher preprocedural 
CT-derived PAAT attenuation was independently 
associated with long-term mortality beyond STS risk 
and other clinical and technical factors. These find-
ings support PAAT attenuation as a novel imaging 
biomarker with potential to refine risk stratification 
in patients undergoing TAVR.

Our findings extend prior work linking adipose 
tissue attenuation to adverse cardiovascular out-
comes. Higher perivascular fat attenuation has been 
associated with vascular inflammation and disease 
activity in the coronary and abdominal aortic beds, 
supporting its role as an imaging biosensor of 
vascular pathology. Although PAAT is a local peri-
vascular compartment, its attenuation likely reflects 
the cumulative effects of systemic atherosclerosis, 
chronic inflammation, and vascular aging (“inflam-
maging”) rather than isolated regional disease.
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Among TAVR patients, who tend to have significant 
comorbidity and systemic atherosclerosis, high PAAT 
attenuation may represent a surrogate of broader 
biological vulnerability. The consistency of this 
signal with prior TAVR studies on epicardial adipose 
tissue density 5 strengthens the biological plausibility 
that qualitative adipose characteristics contribute to 
long-term outcomes. In this context, PAAT attenua-
tion may serve as an imaging readout of a broader 
inflammatory state that predisposes individuals to 
adverse events despite procedural success. Longitu-
dinal studies should examine whether inflammation-
modifying agents alter PAAT attenuation and 
whether such changes translate into improved 
outcomes.

This retrospective study precludes causal infer-
ence, and PAAT attenuation should be interpreted as 
an imaging-derived surrogate rather than a direct 
measure of periaortic inflammation; additionally, 
noncontrast CT may not be routinely acquired in all 
TAVR pathways.

To conclude, CT-derived PAAT attenuation is 
independently associated with long-term mortality 
after TAVR and may represent an adjunctive, poten-
tially modifiable imaging marker of risk that merits 
further validation.
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FIGURE 1 Periaortic Fat Attenuation on Preprocedural CT as a Novel Marker of Mortality After TAVR
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(A) PAAT attenuation measured on planning CT marks periaortic inflammation and is independently associated with mortality after TAVR. 
Patients were divided at the cohort median into low (blue) and high (red) PAAT attenuation groups. (B) Risk accelerated exponentially at 
higher PAAT attenuation ($90th percentile: adjusted HR: 3.71 [95% CI: 2.05-6.78]). CT = computed tomography; PAAT = periaortic adipose 
tissue; STS = Society of Thoracic Surgeons; TAVR = transcatheter aortic valve replacement.

J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 1 9 , N O . 8 , 2 0 2 6 Letters
A U G U S T 2 0 2 6 : 1 0 1 0 – 1 0 1 2

1011

mailto:bfoldyna@mgh.harvard.edu


Scholarship of the Hungarian Academy of Sciences and by the 2025-2.1.1-
EKÖP-2025-00019-FK-127 University Research Scholarship Program of the 
Ministry of Culture and Innovation from the National Research, Develop-
ment, and the Innovation Fund of Hungary; project number PD 147269 
and Excellence 151118 have been implemented with the support provided 
by the Ministry of Culture and Innovation of Hungary from the National 
Research, Development and Innovation Fund, financed under the PD_23 
and Excellence_24 funding scheme. DrErsözlü has received speaking and 
consultancy honoraria and research funding from Amicus Therapeutics; 
and travel cost support from Alnylam Pharmaceuticals. Dr Jung is funded 
by the DFG, German Research Foundation (#518480401). Dr Abohashem is 
supported in part by the American Heart Association Second Century Early 
Faculty Independence Award (10.58275/AHA.24SCEFIA1256969.pc.gr.193937). 
Dr Raghu owns common stock in NVIDIA, Alphabet, Apple, Meta, and 
ASML; and has received research support from NIH/National Heart, Lung, 
and Blood Institute (NHLBI), the American Heart Association, Norn Group, 
and the National Academy of Medicine. Dr Tawakol is supported in part 
by NIH, NHLBI, and the International Atomic Energy Agency, all outside 
of the submitted work. Dr Lu has received funding to his institution from 

the American Heart Association, AstraZeneca, Ionis, Johnson and Johnson 
Innovation, Kowa Pharmaceuticals America, the National Academy of 
Medicine, NHLBI, and the Risk Management Foundation of the Harvard 
Medical Institutions; and has served on an advisory board for Eli Lilly, 
outside of the submitted work. Dr Aerts has received consulting fees from 

Onc.AI, Love Health, and Sphera; and owns stock from Onc.AI, Sphera, 
Love Health, Health-AI, and Ambient, all outside of the submitted work. 
Dr Foldyna has received consulting fees from Cleerly; and institutional 
research support from NIH/NHLBI, AstraZeneca, MedImmune, Cleerly, and 
MedTrace, all outside of the submitted work. All other authors have re-
ported that they have no relationships relevant to the contents of this 
paper to disclose.

Data generated or analyzed during the study are available from the corre-
sponding author by request.
The authors attest they are in compliance with human studies committees and 
animal welfare regulations of the authors’ institutions and Food and Drug 
Administration guidelines, including patient consent where appropriate. For 
more information, visit the Author Center.

RE F ER ENCE S

1. Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA guideline for the 
management of patients with valvular heart disease: executive summary: a 
report of the American College of Cardiology/American Heart Association 
Joint Committee on Clinical Practice Guidelines. J Am Coll Cardiol. 
2021;77(4):450–500. https://doi.org/10.1016/j.jacc.2020.11.035

2. Goudot G, Abohashem S, Osborne MT, et al. Periaortic fat attenuation on 
nongated noncontrast chest CT images to assess changes in arterial inflam-
mation: impact of atorvastatin. Circ Cardiovasc Imaging. 2025;18(7):e017248. 
https://doi.org/10.1161/circimaging.124.017248

3. STS ACSD operative risk calculator. Accessed February 3, 2025. https:// 
acsdriskcalc.research.sts.org/

4. Wasserthal J, Breit HC, Meyer MT, et al. TotalSegmentator: robust seg-
mentation of 104 anatomic structures in CT images. Radiol Artif Intell. 
2023;5(5):e230024. https://doi.org/10.1148/ryai.230024

5. Sato T, Yufu K, Yamasaki H, et al. Quality of epicardial adipose tissue 
predicts major adverse cerebral and cardiovascular events following trans-
catheter aortic valve implantation. Heart Vessels. 2024;(7):646–653. https:// 
doi.org/10.1007/s00380-024-02374-w

Letters J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 1 9 , N O . 8 , 2 0 2 6 

A U G U S T 2 0 2 6 : 1 0 1 0 – 1 0 1 2

1012

https://www.jacc.org/author%2Dcenter
https://doi.org/10.1016/j.jacc.2020.11.035
https://doi.org/10.1161/circimaging.124.017248
https://acsdriskcalc.research.sts.org/
https://acsdriskcalc.research.sts.org/
https://doi.org/10.1148/ryai.230024
https://doi.org/10.1007/s00380%2D024%2D02374%2Dw
https://doi.org/10.1007/s00380%2D024%2D02374%2Dw

	Opportunistic CT-Derived Periaortic Fat Attenuation as a Novel Marker of Mortality in Patients Undergoing TAVR
	References


