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Intramyocardial fibrofatty deposits in ischemic sudden cardiac death
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Recent studies suggest that intramyocardial adipose tissue
facilitates ventricular tachycardia (VT) in subjects with coro-
nary artery disease (CAD) and prior myocardial infarction
(MI) scar.> We aimed to determine the prevalence of
intramyocardial adipose deposits in sudden cardiac death
(SCD) victims with CAD, and to analyze any associated
characteristics.

We randomly selected 108 SCD subjects with CAD
(ischemic-SCD) as the underlying cause determined by au-
topsy that included toxicology and histological analyses of
all major organs. Subjects determined to have ischemic-
SCD had (1) an acute plaque complication, (2) critical coro-
nary stenosis (>75%) in a main coronary artery, or (3) coro-
nary stenosis between 50% and 75% and ischemic
myocardial disease. Autopsy included myocardial dissection
and histological analyses as part of FinGesture.” The study
was approved by the ethical committee of the Northen
Ostrobothnian Hospital District and the Finnish Institute
for Health and Welfare.

Two control groups with trauma or intoxication as their
cause of death were randomly selected from autopsies per-
formed during the study period. Selection criteria for the
first group (n = 37) were the following: No known cardiac
or other diseases (diabetes or hypertension), heart weight
< 400 g, and body mass index (BMI) < 35. A second con-
trol group (n = 23) with no cardiac disease as contributory
cause of death, and age > 65 years was added to adjust
the histological findings with age. The time between death
and autopsy was always <10 days.

In total, 414 (1-4 [median, 3] samples/subject] from the
left ventricle or interventricular septum were evaluated.

Hematoxylin-eosin—stained slides were independently eval-
uated by 2 researchers using virtual microscopy software
(Aperio ImageScope [Leica Biosystems, Vista, CA]). An
external expert validated the criteria for intramyocardial
fat deposits. Only intramyocardial fibrofatty deposits were
included; perivascular and epicardial fat deposits were
excluded.

Statistical analyses were done with IBM SPSS Statistics for
Windows, version 29.0 (IBM Corp., Armonk, NY). Statistical
differences were estimated with Student’s t-test, or analysis
of variance for continuous variables, and ¥ test or Fisher's
exact for categorical variables. Effect sizes were measured
with Cohen’s d and Cramer’s V for continuous and categorical
variables.

Intramyocardial adipose tissue deposits were present in 42
(39%) of 108 with ischemic SCD but in only 4 (6.7%) controls
(P < .001; interrater reliability Cohen'’s kappa coefficient,
0.77) (1/37 of the young control group and 3/23 of the older
control group; BMI 23.3, 30.2, 25.7, and 28.9) (Figure 1).
BMI was higher among ischemic SCD victims with vs without
intramyocardial adipose tissue deposits (28.5 = 5.3 vs 26.3 *
5.9, P = .049, d = 0.39). The BMI difference was even more
significant (25.5 *+ 4.8) when control subjects were included,
P =.007, d = 0.47. Mean thickness of abdominal adipose tis-
sue in ischemic SCD subjects was 2.6 = 1.4 cm. When intra-
myocardial adipose tissue was present, the mean thickness
of abdominal adipose tissue was 2.8 = 1.2 cm. In the control
subjects, the mean thickness of abdominal adipose tissue was
2.5x2.0cm(P=.301,d =0.19). In the older control group, 7
of 23 (30.4%) had CAD that was not related to the cause of
death. Of these, 1 of 7 (14.3%) had fibrofatty infiltrations; 2

From the "Research Unit of Biomedicine and Internal Medicine, Medical Research Center (MRC) Oulu, Oulu University Hospital and University of Oulu, Oulu,
Finland, ZDepartment of Forensic Medicine, Research Unit of Biomedicine and Internal Medicine, Medical Research Center (MRC) Oulu, University of Oulu, Oulu,
Finland, *Forensic Medicine Unit, Finnish Institute for Health and Welfare, Oulu, Finland, *Department of Pathology, Department of Pathology, Fimlab Laboratories
and University on Tampere, 5Depar‘tment of Cardiac, Thoracic, Vascular Sciences and Public Health, University of Padua, Padua, Italy, and éDepar‘tment of Medicine,

Division of Cardiology, Miller School of Medicine, University of Miami, Miami, FL.

https://doi.org/10.1016/j.hrthm.2024.11.004

1547-5271/© 2024 Heart Rhythm Society. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.hrthm.2024.11.004
http://creativecommons.org/licenses/by/4.0/

2 Heart Rhythm, Vol B, No B, B 2024

e .

Figure 1

Typical histological example of intramyocardial adipose tissue within left ven-
tricular scar. Hematoxylin-eosin-stained myocardial tissue sample. Healthy
myocardium (dark pink) surrounding the scar (light pink), which has a pocket
of adipose tissue (white spheres) in the scar.

of 16 (12.5%) of those with no CAD had also fibrofatty
deposits.

Fifty-one ischemic SCD victims (47.2%) had macroscopic
myocardial scarring related to prior Ml. Intramyocardial adi-
pose deposits were more often present in those with Ml scars
than in those without (66.7% vs 33.3%, P = .001, V = 0.31).

The mean heart weight of ischemic SCD victims was
484 * 112 g and was higher for subjects with (vs without) intra-
myocardial adipose deposits (518 g £119gvs462g = 102 g,
P=.011,d = 0.51). The presence of intramyocardial adipose
deposits did not correlate with hepatic steatosis.

This is the first evaluation of myocardial adipose tissue in
ischemic-SCD victims. We found that intramyocardial adipose
tissue is prevalent in ischemic-SCD subjects and might be
associated with BMI, especially among subjects with prior
Ml scar.

Baroldi et al* showed that myocardial regions with adipose
tissue coexist with areas of fibrosis. Adipose tissue may
negatively affect the electrical properties and the heart's

remodeling process, leading to fibrosis-related VT. In a
myocardial imaging study by Sasaki et al,’ patients with MI
scar who had VT showed more adipose tissue around the
scar, and 75% of critical VT circuits in infarcted areas had
adipose tissue deposition." Similarly, Sung et al* suggested
that more adipose tissue predicts increased VT burden better
than the quantity of fibrosis.

CAD and obesity seem to associate with intramyocardial
adipose tissue. Our findings suggest that intramyocardial
adipose tissue might influence the initiation and sustainability
of VT related to SCD. Obesity might influence scar formation,
causing adipose tissue metaplasia related to ischemic injury.
Further studies are warranted to determine whether intramyo-
cardial adipose tissue deposits can be affected by weight loss.
Treating obesity may reduce the risk of SCD.
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