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Cardiac adverse effects of the COVID-19 vaccine are very rare, myocarditis and pericardi-
tis are the most common amid them, and constrictive pericarditis (CP) is reported to be
restricted to a few cases following mRNA COVID-19 vaccines. We report a case of a 72-year-
old male patient who developed symptoms of right-sided heart failure, which started after
8 days of receiving the third dose of inactivated virus COVID-19 vaccine and his diagnos-
tic tests comprising transthoracic echocardiography, chest CT scan, cardiac magnetic reso-
nance were in favor of CP. Ultimately, invasive cardiac catheterization confirmed the diagno-
sis of CP. Due to the lack of satisfactory response to corticosteroid therapy, pericardiectomy
was performed, which gave rise to symptom relief progressively and substantially. Consid-
ering the temporal course of the patient’s symptoms and exclusion of other possible etiolo-
gies based on the patient’s medical history and diagnostic evaluation, immunization with
the COVID-19 vaccine was recognized as a culprit for developing CP. Despite being a scarce
phenomenon, the COVID-19 vaccine could have a tendency to provoke pericardial inflam-
mation in so far as causing CP. Hence, physicians should have a high index of suspicion in
these circumstances and accelerate the diagnostic investigation.
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Introduction

Vaccination against SARS-CoV-2 infection has appeared as a
vital weapon to overcome the global burden of the COVID-
19 pandemic [1,2]. Although efficacy and safety of approved
COVID-19 vaccines are evident and their adverse effects are
predominantly negligible and ephemeral, rare but potentially
fatal complications of these immunizations warrant atten-
tion [3,4]. Given the cardiac adverse events of the vaccine,
myocarditis and pericarditis were the most common compli-
cations, and there were only a few case reports which de-
scribed patients affected by constrictive pericarditis (CP) after
receiving the COVID-19 vaccine of mRNA type [4,5]. Herein we
present a case of CP following administration of the third dose
of an inactivated virus COVID-19 vaccine for the first time.

Case presentation

A 72-year-old man presented to the pulmonary outpatient
clinic complaining of exertional dyspnea. He developed sub-
acute progressive dyspnea on exertion for 1 month, which
started after 8 days of his third dose of inactivated SARS-
CoV-2 vaccine administration. He also reported unusual fa-
tigue, decreased appetite, and abdominal swelling as concur-
rent symptoms, but he did not cite chest pain, orthopnea, or
abdominal pain. The patient did not encounter any signifi-
cant adverse effects with the first and second doses of the
COVID-19 vaccine, which were of the same type as the third
dose. His medical history consisted of ischemic heart disease
with left anterior descending (LAD) artery and right coronary
artery (RCA) angioplasty, ischemic stroke 8 months ago, dia-
betes mellitus, and hypertension, but he did not have any his-

Fig. 1 - Transthoracic echocardiography of the patient in
four chamber view suspicious of pericardial thickening.

Fig. 2 - Mediastinal window of thoracic HRCT of the patient
revealing bilateral pleural effusion (arrow heads) and
evidence of mild to moderate pericardial thickening
(pericardial width >2 mm) in inferior aspect of heart. HRCT,
high-resolution computed tomography.

tory of previous cardiac surgery, tuberculosis infection, medi-
astinal radiotherapy, and connective tissue diseases or malig-
nancies. He also did not report being affected by COVID-19 ill-
ness since the onset of the pandemic. Upon physical exam-
ination, tachypnea (respiratory rate: 28 breaths per minute)
was evident; otherwise, vital signs were stable. Jugular venous
distention at 30-degree with Kussmaul’s sign was apparent in
the neck examination. There were normal heart sounds but
diminished lung sound at bases bilaterally in chest examina-
tion. Abdominal distension with shifting dullness was noted,
which affirmed the presence of ascites, and on extremities, bi-
lateral 2+ pitting edema of lower limbs was noticed. The only
paraclinical investigation that was done until the presenta-
tion was an abdominal ultrasound showing severe ascites and
mild splenomegaly 6 days before this visit.

Given the aforementioned history and physical examina-
tions, he was considered to be evaluated for his heart failure
symptoms in an inpatient setting; therefore, he was admitted
to our hospital on the same day. Transthoracic echocardiog-
raphy was performed, which revealed the following results:
normal left ventricular ejection fraction (EF: 55%) but thick-
ened pericardium (5 mm) with septal bounce (Video 1, Fig. 1),
significant inspiratory variation (59%) in mitral valve flow, an-
nulus reversus, annulus paradoxus, inferior vena cava (IVC)
plethora and expiratory diastolic flow reversal in hepatic vein
flow, findings which all were compatible with the diagnosis of
CP. High-resolution computed tomography of the chest indi-
cated mild-to-moderate pleural effusion in both hemithoraces
(Fig. 2). Ascitic fluid aspiration was done, and its analysis re-
vealed high serum ascites albumin gradient with high ascitic
protein (serum albumin 3.9 g/dL and ascitic albumin 2.8 g/dL
(serum ascites albumin gradient: 1.1), total protein: 4.1 g/dL)
which was in favor of CP as ascites source.

Additionally, the patient underwent cardiac magnetic res-
onance (CMR) 2 days after admission, which showed diffuse



3776

RADIOLOGY CASE REPORTS 17 (2022) 3774-3778

Fig. 3 - (Panel-A) Axial view Haste sequence shows circumferential thickening of the pericardium (white arrow). (Panel-B)
Four-chamber view Cine SSFP sequence shows thickened and low signal pericardium (white arrow), bilateral large pleural
effusion (Asterix). (Panel-C) Four-chamber Short Tau Inversion Recovery (STIR) sequence reveals hypersignal pericardium
(orange arrow) suggestive of edema. (Panel-D and E) Short-axis view Cine Real-time navigator sequence demonstrates
interventricular dependence (septal bounce) during deep inspiration (black arrow). (Panel-F) Four-chamber view Late
Gadolinium Enhancement (LGE) sequence reveals thickened pericardium without enhancement.

thickening of the pericardium (maximum 7 millimeters at in-
ferior aspect, parietal pericardial thickness at the diaphrag-
matic level: 7 mm, around the apex: 4 mm), mild pericardial
inflammation but no evidence of myocardial and pericardial
enhancement or pericardial effusion. In addition, dilated IVC,
septal bounce (apparent abnormal ventricular septal motion
toward the left ventricle [LV] in early diastole), and respira-
tory phase ventricular interdependence were detected (Fig. 3).
All these CMR findings were suggestive of CP. According to
the presence of pericardial inflammation and edema, intra-
venous hydrocortisone was initiated with a dose of 50 mil-
ligrams 3 times a day besides supportive therapy. Laboratory
data, including complete blood count, inflammatory markers
(erythrocyte sedimentation rate and C-reactive protein), and
liver function tests, were unremarkable. COVID-19 polymerase
chain reaction and also viral markers panel were negative.

Moreover, other diagnostic workups for investigating the
underlying etiologies were inconclusive. On the seventh day
of admission, the patient underwent coronary angiography
and right and left heart catheterization. Pulmonary capillary
wedge pressure, right atrium, left atrium (LA), right ventricle
(RV), and LV pressure during inspiration and expiration were
measured. Equalization of four chambers’ end-diastolic pres-
sures was noted, and a dip and plateau pattern (or square root
sign) was observed (Fig. 4). According to these findings, the di-
agnosis of CP was confirmed.

In the course of the hospital stay, the patient did not re-
spond significantly to the corticosteroid and supportive ther-

apy. Accordingly, he became a candidate for pericardiectomy
on day 32 of admission. During operation, following mid-
sternotomy, a very thick pericardium with severe adhesions
around the myocardium was noticed. Through midline, the
pericardium was opened, and severe adhesions were released.
There were also severe adhesions around left anterior de-
scending and IVC which resulted in a minor laceration of
IVC and RV. Cardiopulmonary bypass was established, and the
whole myocardium, SVC, and IVC were released from adhe-
sions of myocardium lacerations, and IVC and RV got repaired.
After 3 days of surgery, pericardial biopsy demonstrated scle-
rotic and thick pericardium, and it showed negative results for
vasculitis, neoplastic involvement, and granuloma. Following
surgery, the patient’s symptoms abated markedly, and eventu-
ally, after 5 days of his surgery on the 37 day of admission, he
was discharged in generally stable condition. Upon his follow-
up in the next 2 months, he was doing well without recurrence
of his symptoms.

Discussion

CP is a disorder of cardiac filling which arises from a dis-
eased, inelastic pericardium that limits the expansion of car-
diac chambers and should be regarded as one of the differ-
ential diagnoses when a patient presents with symptoms of
heart failure, particularly when right-sided symptoms and
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Fig. 4 - Four-chamber catheterization of the patient demonstrating equalization of pressure within atriums and ventricles.
(Panel-A) Systolic, diastolic, and end-diastolic pressures were 130/9/25 mm Hg in LV, and 42/14/25 mm Hg in RV,
respectively; revealing similar pressure curves in ventricles in diastole, discernible with “dip-and-plateau” or “square root”
pattern. (Panel-B) Elevation and equalization of RA pressure and pulmonary capillary wedge pressure (PCWP) with means of
25 mm Hg and 29 mm Hg, respectively. The RA curve depicts the “M” or “W” outline. (Panel-C) Pulmonary artery pressure
measurement indicates mild pulmonary artery hypertension (an average of 27 mm Hg).

signs are predominant and ejection fraction is preserved as
was observed in our patient [6,7]. Given the etiologies of CP,
tuberculosis worldwide, and idiopathic, prior cardiac surgery
and chest radiation in North America and Europe are the most
common causes, and vaccines had not been distinctly de-
scribed as a cause of CP based on our literature review [7];
however, with the emergence of COVID-19 vaccines, CP has
been reported in 6 cases to date [5,8-11].

All the patients illustrated in these case reports developed
CP following injection of either the first or second dose of
mRNA type COVID-19 vaccine. This fact differentiates our case
from these cases. Our patient was afflicted by CP after the
injection of the inactivated virus COVID-19 vaccine booster
dose. This observation can suggest that even though mRNA
vaccine-induced CP is still dominant in case numbers, the
pathophysiology of vaccine-induced CP is beyond the type of
vaccines and doesn’t have a clear correlation with vaccine
dose [5,8-11]. Furthermore, when the possible role of the vac-
cine in the induction of CP was discussed, the temporal re-
lationship between vaccine shots and the onset of CP symp-
toms, besides excluding other common and possible causes of
CP, was considered as a basis like what we contemplated about
our case. Moreover, due to the scarcity of literature in this con-
text and the low level of evidence in the nature of these stud-
ies, causality could not be firmly established [10,11].

Viani et al postulated that the immune reaction against the
spike protein of SARS-CoV-2 might give rise to CP as an infre-
quent adverse reaction to the vaccine, and also another poten-
tial mechanism is molecular mimicry of viral spike between
viral spike protein and an unknown cardiac protein. They ex-
plained this pathogenesis for the mRNA vaccine, but a similar
scenario could elucidate the clinical picture of our patient [8].

In view of the management of the patients with vaccine-
induced CP, different therapeutic strategies were employed
based on the severity and duration of symptoms and also

imaging findings. In the case described by Nakanishi et al [5],
symptoms controlled by oral diuretics and pericardiectomy
were deferred owing to mild symptoms. In Viani et al [8] case,
colchicine and NSAID were prescribed according to the effu-
sive type of the patient’s CP, and then the patient was started
on oral corticosteroids because of persistently high inflam-
matory markers, and Hysi et al [11] chose pericardiectomy
as a treatment plan to manage their patient who his clini-
cal manifestations were ascribed to subacute CP. We firstly
opted for medical therapy as there was evidence of edema
in CMR and considering possible "transient" constriction that
may respond to anti-inflammatory therapy, but when a sig-
nificant treatment response was not observed, a surgical ap-
proach was advocated [7,12].

Eventually, it merits emphasizing that, nevertheless, our
patient encountered a serious adverse event of COVID-19 vac-
cination; given the rarity of these reactions, vaccination ben-
efits still outweigh, and the vaccine is known as the best
weapon to overcome the global burden of COVID-19 pandemic
[13-16].

Conclusion

In essence, although there is not sufficient evidence to cor-
roborate that the COVID-19 vaccines are implicated in the de-
velopment of CP but at least when we consider these few re-
ported cases and our experience with this case, we could sug-
gest that there is a propensity for COVID-19 vaccines to pro-
voke notable and perennial inflammation in the pericardium
to the extent that CP could develop in an extremely rare occa-
sion. Consequently, accelerating the diagnostic workup when
we confront a patient with signs and symptoms of heart fail-
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ure following COVID-19 vaccination could avert the patient’s
condition decompensation.

Data availability

Data sharing not applicable to this article as no datasets were
generated or analyzed during the current study.

Video-1 Legend: Four-chamber view of patient’s echocar-
diography indicating ventricular septal bounce. (respiratory
phase ventricular interdependence).

Patient consent statement

We did not disclose any identifiable information while writing
this case report; however written consent was obtained from
the patient.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2022.07.021.
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