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Abstract

Background: Pericoronary fat stranding (PCES) is a novel noninvasive im-
aging sign of coronary inflammation, and has important implications for car-
diovascular risk stratification, and the outcome of percutaneous coronary in-
tervention (PCI) for coronary heart disease patients with pericoronary fat
stranding remains unknown. Aim: We report two rare cases of PCI-treated
coronary heart disease patients with severe PCFS. Case Presentation: This is
the first report of two rare cases of PCI for patients with coronary heart dis-
ease surrounded by severe PCFS. We demonstrated that the outcome in these
cases is poor, and in-stent restenosis or occlusion occurs rapidly within 2 - 6
months following PCI. However, Case 2 underwent coronary artery bypass
grafting after the rapid occurrence of in-stent occlusion, and the bypass graft
remained intact over the 5 years following coronary artery bypass grafting.
Conclusion: Coronary artery bypass grafting rather than PCI may be appro-
priate for coronary heart disease patients with severe PCFS.
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1. Introduction

Pericoronary fat stranding (PCFS) is defined as an irregular obscuration caused
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by an abnormally increased CT attenuation of pericoronary fat, occurring as a
manifestation of edema, inflammation or neoplastic infiltration [1]. Recent stu-
dies have shown that PCFS is closely associated with coronary inflammation,
vulnerable plaques, plaque progression and cardiovascular events, and PCFS can
be a potential imaging biomarker to monitor the anti-inflammation response to
statin treatments [1] [2] [3]. However, the outcome of percutaneous coronary
intervention (PCI) for coronary heart disease patients with PCFS remains un-
known. We report two rare cases of PCI-treated coronary heart disease patients
with severe PCEFS.

2. Case Report and Case Presentation
2.1.Case 1

A 63-year-old female initially presented to our hospital with repeated retroster-
nal crushing pain. She reported a 5-year history of hypertension which was well
controlled; she denied any history of diabetes, smoking, drinking of alcohol, al-
lergies and familial genetic diseases. On admission, her ECG showed abnormal
Q waves in leads III and avF (Figure 1). The laboratory examination showed: an
elevated hypersensitive cardiac troponin I of 1.80 pg/L, total cholesterol of 5.66
mmol/L, low density lipoprotein of 3.54 mmol/L, hypersensitive C-reactive pro-
tein of 4.9 mg/L, and erythrocyte sedimentation rate of 32 mm/h. Coronary
computed tomography angiography (CCTA) demonstrated occlusion in the
proximal left anterior descending (LAD) artery with severe PCFS, moderate
stenosis in the proximal left circumflex (LCX) artery with PCEFS, and no lesion in
the right coronary artery (RCA) (Figures 2(a)-(d)). The LAD was then treated
with a drug-eluting stent, and her symptoms resolved. However, 2 months later,

the patient was admitted to our hospital with a recurrence of retrosternal paina
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Figure 1. The ECG images from Case 1. The ECG showed abnormal Q waves in leads III and avF.
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Figure 2. Serial CCTA and CAG images from Case 1. The
baseline CCTA (2017-6) in (a) (CPR), (b) (corresponding
colorized image), (c) (CPR) and (d) (CPR) indicated severe
PCFS with occlusion in LAD, PCFS with moderate stenosis
in LCX and no lesion in RCA separately (arrow). The first
follow-up CCTA (2017-8) in (e) (CPR) indicated PCFS in-
crease with stenosis progression to a severe degree in LCX
(arrow). The intravascular ultrasound (2017-8) in (f) indi-
cated good stent placement in LCX. The follow-up CAG
(2017-12) in (g) indicated in-stent occlusion in LAD and se-
vere restenosis in LCX (arrow). The second follow-up CCTA
(2018-8) in (h) (CPR) and (i) (corresponding colorized im-
age) indicated new severe PCFS and stenosis in RCA (ar-
row). CCTA, coronary computed tomographic angiography;
CAG, catheterization angiography; CPR, curved planar re-
construction; LAD, left anterior descending artery; LCX, left
circumflex artery; PCES, perivascular fat stranding; RCA,
right coronary artery.

gain. CCTA indicated LAD stent patency and normal RCA, and in the LCX,
rapidly increased PCFS with progression of stenosis to subocclusion (Figure
2(e)). Subsequent intravascular ultrasound showed fatty dominant plaques in
the LCX. The LCX was also then treated with a drug-eluting stent, and intravas-
cular ultrasound indicated good stent placement (Figure 2(f)). Unfortunately, 4
months later, catheterization angiography showed that in the LAD there had
been rapid progression to in-stent occlusion as well as severe restenosis in the
LCX (Figure 2(g)), On several occasions, coronary artery bypass grafting was
suggested to the patient, but she refused, and following this, the patient was ad-
mitted to hospital 9 times, once every 2 - 6 months, due to repeated and rapid
in-stent restenosis or occlusion. Moreover, CCTA during her 4th hospital ad-
mission (14 months after the initial hospital admission) showed new and severe
PCFS with severe stenosis in the proximal RCA (Figures 2(h)-(i)). The patient
underwent re-implantation stent, balloon angioplasty including drug-coated

balloon, and reinforcement drug treatment including PCSK9, but the outcomes
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were not good.

2.2. Case 2

A 55-year-old female initially presented to our hospital with intermittent pre-
cordial crushing pain. She reported a 4-year history of hypertension which was
well controlled; she denied any history of diabetes, hyperlipidemia, smoking,
drinking alcohol, allergies and familial genetic diseases. On admission, ECG in-
dicated ST segment depression and giant T wave inversion (Figure 3). The la-
boratory examination showed elevated creatine kinase of 220 IU/L, hypersensi-
tive cardiac troponin I of 3.095 ug/L, CK-MB of 17.7 mg/L, hypersensitive
C-reactive protein of 17.7 mg/L, and erythrocyte sedimentation rate of 27 mm/h.
CCTA showed occlusion in the proximal LAD and LCX with severe PCEFS,
moderate stenosis in left main coronary artery (LMA) with PCEFS, and mild ste-
nosis in the mid RCA (Figures 4(a)-(c)). The LMA, LAD and LCX arteries were
treated with drug-eluting stents, and her symptoms resolved. However, 3 months
later, she was admitted to our hospital with precordial painagain, and subse-
quent catheterization angiography showed rapid progression to in-stent occlu-
sion in the LMA, LAD and LCX (Figure 4(d)). Therefore, coronary artery by-
pass grafting was then performed for the LAD, diagonal branch and LCX. One
year later, follow-up CCTA indicated all three grafts were intact, and there was
new mild PCFS and stenosis in the proximal RCA (Figure 4(e)). Four years lat-
er, both CCTA and catheterization angiography during her 3rd hospital admis-
sion indicated all three grafts were still intact, while the PCFS in the RCA had
significantly increased with the severe progression of the stenosis. The RCA was
then treated with a drug-eluting stent (Figures 4(f)-(h)).
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Figure 3. The ECG images from Case 2. The ECG showed ST segment depression and giant T wave inversion.
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Figure 4. Serial CCTA and CAG images from Case 2. The
baseline CCTA (2014-8) in (a) (CPR) and (b) (corresponding
colorized image) indicated severe PCFS in LMA, LAD and
LCX (arrow). The baseline CCTA in (c) (CPR) indicated mild
stenosis in mid RCA without PCFS (arrow). Follow-up CAG
(2014-11) in (d) indicated in-stent occlusion in LMA, LAD
and LCX (arrow). The first follow-up CCTA (2016-1) in (e)
(CPR) indicated new mild PCFS and stenosis in RCA (arrow).
The second follow-up CCTA (2019-10) in (f) (CPR), (g) (cor-
responding colorized image) and (h) (volume reconstruction)
indicated PCFS increased significantly with severe stenosis in
RCA and three grafts to the LAD, diagonal and LCX were in-
tact 5 years after coronary artery bypass grafting separately
(arrow). LMA, left main coronary artery. Other abbreviations
are as in Figure 2.

3. Discussion

This is the first report of cases of PCI for rare patients with coronary heart dis-
ease surrounded by severe PCFS. We demonstrated that the outcome in these
cases maybe poor, and in-stent restenosis or occlusion occurs rapidly within 2 -
6 months following PCIL.

In Case 1, multiple therapies were tried following PCI, but they failed to arrest
the rapid development of in-stent restenosis. The mechanism at work may be
that proinflammatory adipokines and cytokines were secreted as a byproduct of
the PCEFS, and these directly diffused into the vascular walls due to the lack of a
fascial plane, and this induced atherosclerosis-vascular inflammation, further
causing in-stent atherosclerosis and restenosis [4]. Case 2 differs from Case 1 in
that Case 2 underwent coronary artery bypass grafting after the rapid occurrence
of in-stent occlusion, and the bypass graft remained intact over the 5 years fol-
lowing coronary artery bypass grafting. Another interesting finding is that in 2
Cases, severe PCFS was observed initially in the LAD and LCX arteries, and then
PCEFS in the RCA occurred about 1 year later. Furthermore, PCES increased over

time, accompanied by the rapid progression of stenosis.
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4. Conclusion

We suggested that the outcome of PCI-treated coronary heart disease patients

with uncommon severe PCEFS is poor, and coronary artery bypass grafting may

be appropriate for these patients. Furthermore, severe PCFS is ultimately prone

to involve all three coronary arteries. Further study should be required to con-

firm and refine our findings.
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