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examination with linear endoscopic ultrasound

Kenji Tkezawa'

Ryotaro Sakamori'

1
Department of Gastroenterology and

P creroogy Abstract
Hepatology, Osaka University Graduate

School of Medicine, Suita, Japan

2Department of Cardiovascular
Medicine, Osaka University Graduate
School of Medicine, Suita, Japan

Correspondence

Tetsuo Takehara, Department of
Gastroenterology and Hepatology, Osaka
University Graduate School of Medicine,
2-2 Yamada-oka, Suita, Osaka 565-0871,
Japan.

KEYWORDS

Email: takehara@ gh.med.osaka-u.ac.jp

1 | INTRODUCTION
Linear endoscopic ultrasound (L-EUS) is mainly performed
by gastroenterologists to assess pancreaticobiliary and me-
diastinal diseases,"” and EUS-guided fine-needle aspiration
(EUS-FNA) can provide definitive cytopathological diagno-
ses.>? Transesophageal observation with L-EUS is primarily
used for the examination of esophageal submucosal tumors
and mediastinal diseases, such as lymph node swelling.®’
Recently, it was reported that L-EUS can be used to visual-
ize cardiac structures, such as mitral valves, aortic valves, the
atrial septum, and the left atrial appendage (LAA)S

The LAA is known as a long, tubular, hooked structure
derived from the left atrium. Among intracardiac thrombi
in patients with atrial fibrillation (AF), approximately 90%
are located in the LAA.? Transthoracic echocardiography
does not usually afford detailed views of the LAA because
it is posteriorly located.'® On the other hand, transesoph-
ageal echocardiography (TEE) provides highly accurate
images of the LAA and is considered to be a valuable tool
for diagnosing LAA thrombi.'"'? In this report, we provide
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Linear endoscopic ultrasound (L-EUS) is mainly performed to assess pancreatico-
biliary and mediastinal diseases. In this report, transesophageal observation with
L-EUS revealed an LAA thrombus that was not detected by transthoracic echocardi-
ography. This report highlights a novel potential role for L-EUS in the detection of

cardiovascular diseases including LAA thrombi.
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images of an LAA thrombus detected by transesophageal
observation with L-EUS and highlight a new potential role
for L-EUS.

2 | CASE

A woman in her 80s with Child-Pugh class A liver cirrho-
sis and AF underwent contrast-enhanced computed tomog-
raphy (CE-CT) as a follow-up examination after treatment
for hepatocellular carcinoma. CE-CT revealed not only a
hypovascular liver mass and para-aortic lymph node swell-
ing but also an LAA filling defect diagnosed as a thrombus
(Figure 1). This thrombus was not detected by transthoracic
echocardiography.

Eight days after starting anticoagulant therapy with hepa-
rin, the patient underwent EUS-FNA for lymph node swelling,
which was histologically diagnosed as poorly differenti-
ated carcinoma, with a GF-UCT260 linear echoendoscope
(Olympus Medical Systems) and a ProSound F75 ultrasound
processor (Hitachi-Aloka Medical, Ltd.). To assess cardiac
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FIGURE 1
filling defect in the left atrial appendage (LAA) that was diagnosed as
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structures, the frame rate was increased from 20 to 45 Hz
in accordance with a previous report.8 Transesophageal ob-
servation revealed an LAA thrombus and spontaneous echo
contrast (SEC; an echogenic swirling pattern of blood flow
known as a marker of increased thromboembolic risk”) in
the left atrium and the LAA (Figure 2, Video S1). The EUS
examination was performed without any adverse event.

One month after initiating anticoagulant therapy, TEE re-
vealed the reduction in the thrombus and SEC (Figure 3). Three
months later, the LAA filling defect was not visible on CE-CT.

3 | DISCUSSION

In the present report, transesophageal observation with L-EUS
clearly revealed the LAA thrombus and SEC, which were not
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FIGURE 2 Transesophageal observations of the left atrium and the left atrial appendage (LAA) obtained via linear endoscopic ultrasound
(L-EUS). A, L-EUS revealed an LAA thrombus (arrowhead). B, L-EUS showed spontaneous echo contrast (SEC; an echogenic swirling pattern of

blood flow) in both the left atrium and the LAA
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FIGURE 3 Transesophageal echocardiography after the initiation of anticoagulant therapy revealed that the thrombus and spontaneous echo

contrast (SEC) were reduced. A, The thrombus was localized at the tip of the left atrial appendage (LAA) (arrowhead). B, SEC was not detected in

the left atrium. SEC remained only in the LAA



IKEZAWA ET AL.

o 1329
Clinical Case Reports _W] LEY

detected by transthoracic echocardiography. Compared with
transthoracic echocardiography, TEE provides excellent im-
ages of the LAA because of the short length between the ul-
trasound transducer and the LAA.' Therefore, L-EUS can
also be superior to transthoracic echocardiography in terms
of LAA observation due to the proximity of the transducer
to the LAA. In a previous report about the use of L-EUS for
assessing the cardiac anatomy, the LAA was visualized in
100% of the study patients.8 To observe rapidly moving car-
diac structures, we increased the frame rate to 45 Hz. TEE
images are typically obtained at a frame rate of 30-60 Hz.®
Higher frame rates are important for clear visualization of
the LAA.

Atrial fibrillation predisposes patients to developing left
atrial thrombi, most commonly in the LAA, which are the main
cause of cardiogenic thromboembolism.'® SEC is a swirling
pattern of blood echogenicity. Patients with AF and SEC have
an increased risk of cerebral embolism.'> The detection of
thrombi and SEC in the left atrium and the LAA could lead to
the prevention of thromboembolism. The TEE scanning plane
can be rotated from 0° to 180°, but the ultrasound transducer
used for L-EUS is fixed.®'¢ Therefore, L-EUS has more lim-
ited capabilities than TEE with respect to the evaluation of
cardiac structures. Despite this limitation, transesophageal L-
EUS observation with higher frame rates could contribute to
the detection of LAA thrombi and SEC, especially in EUS
examinations of patients with AF because L-EUS provides
valuable information regarding the left side of the heart in-
cluding the LAAS® Gastroenterologists rarely pay attention to
the observation of cardiac structures because there have been
few reports on the clear visualization of cardiac structures and
the detection of cardiovascular diseases with L-EUS.*!'” The
present report could stimulate the interest of gastroenterolo-
gists in the observation of cardiac structures and lead to the
detection the treatment of overlooked LAA thrombi before the
development of cardiogenic thromboembolism.

CONFLICT OF INTEREST

None declared.

AUTHOR CONTRIBUTION

KI: designed the study and wrote the initial draft of the manu-
script. KI, MS, KS, TY: contributed to the collection and the
interpretation of data. MS, RS, YS, TT: contributed to the
interpretation of data and critical revision of the manuscript.

ORCID

Kenji Ikezawa "= https://orcid.org/0000-0001-7517-8960

Ryotaro Sakamori

https://orcid.

org/0000-0002-1580-607X

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Chantarojanasiri T, Hirooka Y, Kawashima H, Ohno E, Kongkam
P, Goto H. The role of endoscopic ultrasound in the diagnosis of
gallbladder diseases. J Med Ultrason. 2017;44:63-70.

Ikezawa K, Uehara H, Sakai A, et al. Risk of peritoneal carcino-
matosis by endoscopic ultrasound-guided fine needle aspiration for
pancreatic cancer. J Gastroenterol. 2013;48:966-972.

Itoi T, Sofuni A, Itokawa F, Irisawa A, Khor C, Rerknimitr R.
Current status of diagnostic endoscopic ultrasonography in the
evaluation of pancreatic mass lesions. Dig Endosc. 2011;23:17-21.
Kamata K, Kitano M, Omoto S, et al. New techniques of en-
doscopic ultrasonography for the pancreaticobiliary diseases.
Ultrasonography. 2016;35:169-179.

Bhatia V, Varadarajulu S. Endoscopic ultrasonography-guided
tissue acquisition: how to achieve excellence. Dig Endosc.
2017;29:417-430.

Ko WIJ, Song GW, ChoJY. Evaluation and endoscopic management
of esophageal submucosal tumor. Clin Endosc. 2017;50:250-253.
Ohnishi R, Yasuda I, Kato T, et al. Combined endobronchial and
endoscopic ultrasound-guided fine needle aspiration for mediasti-
nal nodal staging of lung cancer. Endoscopy. 2011;43:1082-1089.

. Sentissi K, Sawhney MS, Pleskow D, et al. The use of standard

gastrointestinal endoscopic ultrasound to assess cardiac anatomy.
Anesth Analg. 2016;123:547-550.

Kawabata M, Goya M, Sasaki T, et al. Left atrial appendage
thrombi formation in Japanese non-valvular atrial fibrillation pa-
tients during anticoagulation therapy - warfarin vs. direct oral anti-
coagulants. Circ J. 2017;81:645-651.

Al-Saady NM, Obel OA, Camm AJ. Left atrial appendage: structure,
function, and role in thromboembolism. Heart. 1999;82:547-554.
Yoshimoto K, Mizushige K, Lu X, et al. Measurement of left
atrial appendage size by transesophageal echocardiography. J Med
Ultrason. 2012;39:33-35.

Inoue K, Suna S, Iwakura K, et al. Outcomes for atrial fibrillation
patients with silent left atrial thrombi detected by transesophageal
echocardiography. Am J Cardiol. 2017;120:940-946.

McGrath ER, Paikin JS, Motlagh B, Salehian O, Kapral MK,
O’Donnell MJ. Transesophageal echocardiography in patients with
cryptogenic ischemic stroke: a systematic review. Am Heart J.
2014;168:706-712.

Bansal M, Kasliwal RR. Echocardiography for left atrial append-
age structure and function. Indian Heart J. 2012;64:469-475.
Bernhardt P, Schmidt H, Hammerstingl C, Liideritz B, Omran
H. Patients with atrial fibrillation and dense spontaneous echo
contrast at high risk: A prospective and serial follow-up over 12
months with transesophageal echocardiography and cerebral mag-
netic resonance imaging. J Am Coll Cardiol. 2005;45:1807-1812.
Hahn RT, Abraham T, Adams MS, et al. Guidelines for performing
a comprehensive transesophageal echocardiographic examination:
recommendations from the American Society of Echocardiography
and the Society of Cardiovascular Anesthesiologists. Anesth Analg.
2014;118:21-68.


https://orcid.org/0000-0001-7517-8960
https://orcid.org/0000-0001-7517-8960
https://orcid.org/0000-0002-1580-607X
https://orcid.org/0000-0002-1580-607X
https://orcid.org/0000-0002-1580-607X

IKEZAWA ET AL.

MWI LEy_ClinicaI Case Reports

Open Access,

17. Iwai T, Kida M, Kaneko T, et al. A case of thrombus of the de-
scending aorta successfully diagnosed on preoperative endoscopic
ultrasonography. J Med Ultrason. 2016;43:439-442.

SUPPORTING INFORMATION

Additional supporting information may be found online in
the Supporting Information section at the end of the article.
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