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Cardiology

Rare coexistence of disease or pathology

The left atrial appendage (LAA) has considerable variations in its size, shape, and spatial relationship with oth-
er cardiac structures. Absence of the LAA is a congenital cardiac condition usually identified by an imaging mo-
dality intended for other purposes. Absence of the LAA has been described in a total of 19 case reports so far;
however, no cases of “hypoplastic” LAA in a real sense have ever been reported.

We herein report a case of hypoplastic, but not truly absent, LAA in a 76-year-old man scheduled for catheter
ablation against atrial flutter. Preprocedural transesophageal echocardiography (TEE) performed in this patient
to exclude intracardiac thrombosis failed to detect the LAA, although Doppler color-flow mapping revealed a jet
signal spewed out into the main LA around where the LAA would be located. The LAA was also not detectable
by routinely developed tomographic images from computed tomography (CT) angiography. Eventually, how-
ever, the multiplanar reconstruction into 3-dimensional volume rendering via the CT angiography identified a
very small LAA. Those findings by TEE and CT led to a diagnosis of hypoplastic LAA.

Hypoplastic LAA should be kept in mind when considering LAA interventions as well as anticoagulation treat-
ment. Multiple imaging modalities are necessary to recognize morphological aberration of the LAA.

Atrial Appendage e Atrial Fibrillation ¢ Catheter Ablation ¢ Computed Tomography Angiography e
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Background

The left atrial appendage (LAA) has considerable variations in
its size, shape, and spatial relationship with other cardiac struc-
tures [1,2]. It has been reported to exert a beneficial effect on
cardiac hemodynamics [3-5], although it is the most common
site of atrial thrombus formation [6]. Now that the era of novel
cardiac interventions such as LAA occlusion as well as newly in-
troduced anticoagulation treatment have been developed [1,6],
more enhanced understanding of LAA morphology may be re-
quired. A total of 19 cases of absence of LAA were identified in
the literature up to March 2021. To the best of our knowledge,
however, no cases of “hypoplastic” LAA in a real sense have ever
been reported. We herein describe such a case of hypoplastic
LAA, which was identified incidentally during transesophageal
echocardiography (TEE) prior to catheter ablation for atrial ar-
rhythmia. This case report also provides a short review of the
clinical features for the 19 cases of so-called absence of the LAA.

Case Report

The patient was a 76-year-old man who had been treated for
diabetes and dyslipidemia for the past decade. He began to no-
tice shortness of breath on exertion 1 month before the current
admission. Around the same time, he was found to have atrial
flutter on an electrocardiogram at his annual check-up. As it be-
came more symptomatic, he was referred to our hospital to un-
dergo radiofrequency catheter ablation to treat this arrhythmia.

Upon admission, his temperature was 36.5°C, pulse rate was 90
beats/min (irregular), and blood pressure was 123/76 mmHg,
and his oxygen saturation on room air was 97%. He looked
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well and normal, neither anemic nor icteric. The physical ex-
amination was not remarkable except for the irregular pulse.
On cardiac auscultation, no extra sound or murmur was au-
dible. The electrocardiogram showed atrial flutter, with typi-
cal saw-edged waves in the limb leads (I, Ill, aVF), and a rel-
atively controlled heart rate (88 beats/min). The chest X-ray
showed a slightly enlarged cardiac silhouette (cardiothorac-
ic ratio 52%) without pulmonary congestion. The patient had
a slight elevation of B-type natriuretic peptide level (43.9 pg/
mL), and no other abnormalities on the peripheral blood count
or chemistry were found. The echocardiogram demonstrated
no abnormal measurements including the left atrial (LA) di-
ameter (36 mm) and left ventricular ejection fraction (66%),
without evidence of underlying cardiac disorders such as car-
diomyopathy or valvular disease. With a CHADS, score calcu-
lated as 2, the patient began to receive anticoagulation treat-
ment with edoxaban at a dosage of 30 mg/d.

TEE was performed to exclude intracardiac thrombosis, but the
LAA, which is the most common site of thrombus formation,
could not be detected (Figure 1A), even with the real-time 3-di-
mensional (3D) mode (Figure 1B). Doppler color-flow mapping,
however, revealed a jet signal spewed out into the main LA
from where the LAA might be located (Figure 2A). Moreover,
with the pulsed Doppler sample volume placed at the jet sig-
nal, a flow-velocity pattern specific to that of an LAA was re-
corded (Figure 2B). No thrombotic lesions were found in any
other cardiac chambers.

Findings from CT angiography were consistent with those from
TEE. The LAA was also not detectable by routinely developed to-
mographic images (Figure 3A). The multiplanar reconstruction
into 3D volume rendering, however, revealed a very small, stalk
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Figure 1. Transesophageal echocardiography (TEE) images showing an undeterminable left atrial appendage (LAA) both on the
2-dimensional long-axis view (A) and on the 3-dimensional real-time image of the surgeon view (B). Arrows indicate where
the LAA should be located. AML — anterior mitral leaflet; LA — left atrium; LV — left ventricle; PML — posterior mitral leaflet.
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Figure 2. A jet signal on color-flow mapping spewed out into the main left atrium (LA) from where the left atrial appendage (LAA)
might be located (A) and flow-velocity spectrum obtained with the pulsed Doppler sample volume placed at the jet signal

(B). PA — pulmonary artery; RV — right ventricle.
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Figure 3. Computed tomography (CT) angiographic images of the heart showing an interminable left atrial appendage (LAA) on
the routinely developed tomography (A) and a small, stalk end-like LAA (arrow heads) demonstrated by multiplanar
3-dimensional volume rendering (B). The arrow points to the area where the LAA would have been visible. LA — left atrium;

LV — left ventricle.

end-like LAA (Figure 3B). Those findings by TEE and CT in this
patient led to a diagnosis of hypoplastic LAA. The catheter abla-
tion was finished successfully, and he has continued to do well
with regard to sinus rhythm without anticoagulation treatment.

Discussion

Within the first 4 weeks of embryonic life, the LAA develops
from the primordial LA, which is formed through the adsorption
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of the primordial pulmonary veins [1,6,7]. The LAA shows a
finger-like structure arising from the anterolateral site of the
main LA [1]. The role of the LAA has not been elucidated suffi-
ciently, but it has been suggested that the LAA assists LA con-
tractile function [5,6] and also prevents an increase in LA pres-
sure because of the LAA being more flexible than the main
LA [4]. Nevertheless, the LAA has considerable clinical impor-
tance as the most common site of thrombus formation lead-
ing to thromboembolic events [6].
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Table 1. Clinical features in reported cases of so-called absent left atrial appendage (LAA).

Cardiac imaging

Associated anomaly

and/or pathology
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Terminology for this

particular entity used in the

title

Hypoplastic LAA

Age/sex Commodities modalities
Hasegawa et al 76/M DM, DL, atrial TEE, CT
(our case) flutter
Pourafkari et al [8] 80/M COPD, HT, atrial TEE, CT
flutter
Pashun et al [24] 42/M None CT

the LAA

Multiple cerebellar
infarction

Congenital absence of
the LAA

Congenital absence of
LAA

LAA

Single left-sided
and 2 right-sided
pulmonary veins

Singam et al [14] 79/F AF, COPD, HT, DL, TEE, 3D-TEE CT, LA
CHF angiography

Nandar et al [15] 77/F HT, AF, DL TEE, CT

Lee and Kim [23] 58/M DM TEE, CT

Enomoto et al [21] 70/M HT, AF TEE, CT, LA
angiography, LA
voltage map

Dar et al [16] 67/M HT, DM, AF cT

Kureshi et al [12] 62/F HT, AF CT, TEE, CARTOTM

Song et al [13] 58/F HT, lacunar infarct CT, LA angiography

LAA

LAA

PLSVC draining into
the coronary sinus

Idiopathic dilated
cardiomyopathy

Congenital absence of
the LAA

Congenital absence of
the LAA

Congenital absence of
LAA

Congenital absence of
LAA

Congenital absence of
LAA

Congenital absence of
the LAA

Katsumata et al [10] 76/F HT, AF CT, TEE

De Ponti et al [11] 52/NA AF cT

Saleh et al [22] 79/M HT, AF, CHF TEE

Saleh et al [22] 54/F STEMI, CHF, AF TEE, CT

Ghori and 50M AF TEE, CT, MRI

Alessandro [17]

Di Gioia et al [18] 78/M AF, HT, DL TEE, CT

Rosso et al [19] 62/M AF CT, TEE

Zhang et al [20] 60/M HT, DM, CAD, AF TEE, CT, LA
angiography

Collier et al [9] 73/F AF TEE, CT

Congenital absence of
the LAA

3D - 3-dimensional; AF — atrial fibrillation; CAD — coronary artery disease; CHF — congestive heart failure; COPD — chronic obstructive
pulmonary disease; CT — computed tomography; DL — dyslipidemia; DM — diabetes mellitus; HT — hypertension; LA — left atrial;
MRI — magnetic resonance imaging; NA — not available; PLSVC — persistent left superior vena cava; STEMI — ST elevation myocardial

infarction; TEE — transesophageal echocardiography.
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To the best of our knowledge, 19 cases of so-called ab-
sence of the LAA have been reported in the literature (in
English) [8-24], with Collier et al [9] having described the first
case in 2012 (Table 1). In most cases, such abnormal condi-
tions are found incidentally during TEE or CT prior to catheter
ablation for atrial fibrillation. A few cases were accompanied
by persistent left superior vena cava as another congenital
cardiac association documented by CT angiography [10,11].
Among the 19 case reports, 2 used “underdevelopment of the
LAA” and “agenesia of the LAA” in their titles as a synonym for
“absence of LAA” (Table 1) [11,13]. In this regard, our patient
might be the first reported case describing truly hypoplastic
LAA. Unlike any other reported cases, the LAA in our patient
was located close to where it should be, albeit looking abnor-
mal and similar to a stalk end, as demonstrated by 3D CT an-
giography (Figure 3B). The specific LAA morphology as well as
its relationship with other cardiac structures might render the
LAA as missing on the tomographic images.

In either morphological aberration of the LAA, multiple imag-
ing modalities may be necessary to establish the diagnosis. In
most previous cases, TEE and CT played a pivotal role in diag-
nosing such a condition. Song et al [13] and Zhang et al [20]
used another imaging tool, LA angiography, in combination
with TEE or CT, which completely delineated the absent LAA.
Kureshi et al [12] and Enomoto et al [21] introduced the LA
voltage map to examine whether this anomaly was related to
abnormal potential or low voltage substance around where the
LAA would exist. In the case we present, it should be empha-
sized that Doppler echocardiography on TEE gave a clue that
enabled diagnosis of the hypoplastic LAA after detection by
2D and 3D TEE failed. Without the Doppler interrogation, this
condition might have been overlooked (Figure 2).

Total thrombotic occlusion of the LAA should be taken into con-
sideration as a differential diagnosis [22]. It might be critical
in a case of thromboembolism with an unknown origin, given
that an absent LAA was detected mostly among patients who
have atrial fibrillation. A report from Korea presented such a
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case complicated by multiple cerebellar infarctions, and the
authors suggested that anticoagulation treatment should be
directed to atrial fibrillation patients even in the absence of
the LAA [23].

Theoretically speaking, the risk of thromboembolism is relative-
ly low in the absence of LAA due to the lack of an anatomical
source of thrombus formation. Thus, anticoagulation treatment
for the absence of the LAA may not be required. On the oth-
er hand, a hypoplastic LAA is considered to be associated with
a certain risk of thromboembolism, for which the LAA flow ve-
locity profile could guide decision-making on anticoagulation
treatment [1]. However, given that the absence of the LAA or
hypoplastic LAA is an extremely rare condition, a clinical trial on
anticoagulation and subsequent prognosis is unlikely. An LAA
occlusion procedure (Watchman device implantation) has re-
cently been developed as an alternative treatment to atrial fi-
brillation in patients who do not tolerate long-term anticoagula-
tion. Although the LAA occlusion procedure has been associated
with a favorable clinical outcome compared with warfarin [25],
it is not currently applied to patients with hypoplastic LAA due
to the LAA not being large enough for the Watchman device.

Conclusions

We have reported a case of hypoplastic LAA incidentally found
by preprocedural TEE. This entity was confirmed by TEE and 3D
CT in combination. Most of the previous cases similar to ours
described a truly absent LAA, implying an influence on deci-
sion-making for anticoagulation treatment and LAA interven-
tions. To avoid missing its diagnosis, multiple imaging modal-
ities should be introduced.
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