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CASE REPORT: CLINICAL CASE
“Hot Septum” Sign of
Constrictive Pericarditis

Edgar Argulian, MD MPH,a Dan G. Halpern, MDb
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In patients with constrictive pericarditis, a characteristic reduction in the regional longitudinal strain seen in the

areas of the left ventricular free wall and relative sparing of the septal longitudinal strain values create

an easily recognizable bullseye plot pattern that can be described as “hot septum.” (Level of Difficulty: Beginner.)

(J Am Coll Cardiol Case Rep 2020;2:186–90) © 2020 The Authors. Published by Elsevier on behalf of the

American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 78-year-old man presented to the outpatient clinic
complaining of a 2-week history of progressive exer-
tional shortness of breath, decreased appetite,
abdominal distention, and lower extremity edema.
His blood pressure was 135/80 mm Hg, heart rate was
91 beats/min, and oxygen saturation was 96% on
room air. Physical examination revealed jugular
venous distention, ascites, and marked (4þ) periph-
eral edema.
EARNING OBJECTIVES

Regional variations in longitudinal strain
between the free and septal walls in the
setting of thickened pericardium creates a
bullseye appearance of a “hot septum,”
which suggests pericardial constriction.
Improvement in the free-wall longitudinal
strain values in patients with constrictive
pericarditis may be used as a marker for re-
covery and treatment effectiveness.
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PAST MEDICAL HISTORY

Four weeks before the current presentation, the pa-
tient was hospitalized with new-onset shortness of
breath and was found to have moderate-to-large
pericardial effusion. The pericardial effusion was
drained percutaneously providing symptomatic re-
lief. The workup for the cause of pericardial effusion
was unrevealing except for markedly elevated in-
flammatory markers, so the cause of effusion was
presumed to be acute idiopathic pericarditis. He was
discharged on a nonsteroidal anti-inflammatory agent
and colchicine.
SEE PAGE 178
DIFFERENTIAL DIAGNOSIS

The patient presented with typical symptoms of
heart failure. Physical signs were suggestive of
marked systemic congestion. Although the differ-
ential diagnosis of heart failure syndrome is broad,
the recent history of inflammatory pericardial effu-
sion requiring drainage put pericardial disease high
on the list.
https://doi.org/10.1016/j.jaccas.2019.12.024
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FIGURE 1 Echocardiographic Findings Suggestive of Constrictive Physiology

Marked thickening of pericardium (A, arrow), M-mode findings of distended and noncollapsible inferior vena cava (B), and diastolic septal

shudder (C, red arrows), as well as respiratory septal shift (C, white arrow).
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INVESTIGATIONS

The patient was referred for echocardiographic eval-
uation. Two-dimensional echocardiogram demon-
strated marked pericardial thickening with
predominantly soft echo densities in the pericardial
space that wasmost prominent over the inferior wall of
the right ventricle (exceeding 2 cm) (Figure 1A, Video).
The inferior vena cava was distended and non-
collapsible (Figure 1B), suggestive of elevated right
atrial pressure (Figure 2A). Examination of the septal
motion showed both beat-to-beat shudder (Figure 1C)
and leftward respiratory septal shift during inspiration
(Figure 1C). Left ventricular ejection fraction by Simp-
son’s biplane planimetry was 59%. Spectral Doppler
evaluation showed marked variation (>30%) of the
transmitral flow velocities (Figure 2A). Tissue Doppler
evaluation showed preserved septal e0 velocity
(Figure 2B). Expiratory diastolic flow reversal in the
hepatic veins was also observed (Figure 2C). Speckle
tracking echocardiography (GE EchoPac software
version 201, GE Healthcare, Chicago, Illinois) demon-
strated relatively preserved mid-ventricular circum-
ferential strain (�23%) (Figure 3A) and global
longitudinal strain (�18.6%), but a significant regional
variation in the longitudinal strain values (Figure 3B).
The observed pattern of longitudinal strain was
consistent with relatively preserved septal longitudi-
nal strain (“hot septum”) and reduced strain values
in the anterolateral and inferolateral segments.
Constrictive physiology was diagnosed on the basis of
comprehensive echocardiographic evaluation.

http://jacccr.acc.org/video/2019/0355_VID1.mp4


FIGURE 2 Doppler Findings Suggestive of Constrictive Physiology

Transmitral flow variation (A), preserved septal e0 velocity (B), and expiratory (EXP) flow reversal in hepatic veins (C). ISP ¼ inspiratory.
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MANAGEMENT

Due to high suspicion for a prominent inflammatory
component, the patient was initiated on a tapering
corticosteroid therapy. This was followed by a marked
symptomatic improvement including improved exer-
cise tolerance and near-complete resolution of the
peripheral edema.

FOLLOW-UP

Repeat echocardiographic evaluation 3 months after
the initial echocardiogram and 4 weeks after steroid
discontinuation showed a significant reduction in
pericardial thickness, normal-sized and collapsible
inferior vena cava (suggestive of normal right
atrial pressure), and estimated left ventricular
ejection fraction of 61%. Importantly, there was
overall improvement in global longitudinal strain
(�21.3%) with significant recovery in regional strain
values over the inferolateral segments (Figure 3C).
DISCUSSION

Both a disproportionate reduction in circumferential
strain compared with longitudinal strain and
impaired left ventricular twist mechanics have been
described in constrictive pericarditis, but these mea-
sures have not yet made it into routine clinical rec-
ommendations (1,2). On the other hand, global
longitudinal strain and longitudinal strain pattern
have been extensively studied and are considered
reproducible (1,3). Regional variation in longitudinal
strain values have been previously described in pa-
tients with constrictive pericarditis, that is, reduction
in the left ventricular free wall strain as opposed to
septal strain (4,5). This reduction in the free wall
strain appears to correlate with pericardial thick-
ness, and it is likely explained by pericardial ad-
hesions as well as involvement of adjacent
myocardium (4). In our patient, a characteristic
reduction in the regional strain was seen in the



FIGURE 3 2-Dimensional Speckle Tracking Echocardiographic Findings

Relatively preserved global circumferential strain (CS) (A) and global longitudinal strain (B), but marked regional variation in longitudinal

strain values. Some recovery of global longitudinal strain (GLS) after treatment (C).

J A C C : C A S E R E P O R T S , V O L . 2 , N O . 2 , 2 0 2 0 Argulian and Halpern
F E B R U A R Y 2 0 2 0 : 1 8 6 – 9 0 Constrictive Pericarditis

189
areas of the left ventricular free wall, whereas
septal and apical strain values were preserved;
these changes resulted in a bullseye appearance of
hot septum. It has also been shown that regional
strain values in the left ventricular free wall may
recover after successful pericardiectomy (4). In pa-
tients with a significant inflammatory component,
medical therapy may result in significant improve-
ment or resolution of constriction physiology. In
our patient, the clinical improvement with medical
therapy was associated with the recovery of the
global longitudinal strain, mostly due to recovery of
regional strain values in the inferolateral wall.
Therefore, follow-up measurement of longitudinal
strain should be considered in patients with
constrictive pericarditis who are given a trial of
anti-inflammatory therapy.

CONCLUSIONS

In patients with a significant inflammatory compo-
nent, medical therapy may result in improvement of
the constrictive physiology as reflected by the re-
covery of longitudinal strain.

ADDRESS FOR CORRESPONDENCE: Dr. Dan G. Hal-
pern, New York University School of Medicine, The
Leon H. Charney Division of the Cardiology, NYU
Langone Healthcare, 530 First Avenue, Smilow 810,
New York, New York 10016. E-mail: dan.halpern@
nyumc.org.
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APPENDIX For a supplemental video,
please see the online version of this paper.
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