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a b s t r a c t 

Syncope is a common emergency department (ED) chief complaint. Rarely, syncope can be 

the result of right ventricular outflow obstruction from an intracardiac tumor, such as an 

intracardiac extension of intravenous leiomyomatosis (IVL). Typically, this type of tumor 

is confined to the pelvic veins, but in very rare cases, it can extend through the inferior 

vena cava into the right atrium. Point-of-care ultrasound (POCUS) can be a crucial tool in 

the ED for identifying intracardiac tumors presenting as syncope and expediting clinical 

management. 

We present the case of a 39-year-old female with no prior medical history that presented 

to the ED having experienced dyspnea on exertion and two syncopal episodes prior to ED 

admission. POCUS use in the ED elucidated the presence of a right atrial mass and further 

imaging showed a mass on the patient’s uterus. After surgical removal of a portion of the 

atrial mass, a subsequent biopsy revealed it had leiomyoma-like features; as such, the pa- 

tient was diagnosed with IVL. This case illustrates the importance of using POCUS in the 

ED to help determine the etiology of syncope. Although intracardiac extensions of IVL are 

rare, it is important for emergency physicians to keep this diagnosis in the differential in 

patients with symptoms or risk factors suggestive of IVL with intracardiac extension. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
✩ Acknowledgments: This research did not receive any specific grant  

sectors. The authors would like to acknowledge Erin Shigo, BA for assis
✩✩ Competing Interests: The authors declare that there is no conflict of  

no outside support information, conflicts, or financial interest to disclo
★ Patient Consent: We confirm that written, informed consent for pub
∗ Corresponding author. 

E-mail address: Kristine_L.Schultz@lvhn.org (K.L. Schultz). 
https://doi.org/10.1016/j.radcr.2021.02.062 
1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
from funding agencies in the public, commercial, or not-for-profit
ting for assistance in the writing and formatting of this report. 
 interest regarding the publication of this article. The authors have
se, and this work has not been published elsewhere. 
lication of this case was obtained from the patient. 
niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2021.02.062
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Kristine_L.Schultz@lvhn.org
https://doi.org/10.1016/j.radcr.2021.02.062
http://creativecommons.org/licenses/by-nc-nd/4.0/


R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  1 2 8 8 – 1 2 9 3  1289 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Syncope is a common emergency department (ED) chief com-
plaint seen in 1%-1.5% of ED visits nationwide [1] . While in-
tracardiac tumors and other obstructive and structural cardiac
etiologies are more rare causes of the presentation of syncope,
they remain an important part of the differential. Here we
present a case of point-of-care ultrasound (POCUS) facilitating
the diagnosis of obstructive syncope due to leiomyomatosis in
the ED. 

Intravenous leiomyomatosis (IVL) is a rare, smooth mus-
cle tumor arising from uterine mesoderm that is histologically
benign, but behaviorally malignant [2 ,3] . Typically, the tumor
is confined to the pelvic veins, but in very rare cases, the tu-
mor can extend through the inferior vena cava (IVC) into the
right atria, ventricles, and pulmonary outflow tract [3–6] . Most
patients with IVL do not exhibit any detectable symptoms un-
til the tumor infiltrates the cardiac structures [7 ,8] . Once in-
tracardiac, patients may experience syncope, pulmonary em-
bolism, or heart failure [9 ,10] . Because intracardiac extension
of this tumor is clinically very rare and the clinical presenta-
tion of the condition can be similar to heart failure, it is often
misdiagnosed as other cardiac tumors or malignant thrombus
[11] . Consequently, IVL is frequently treated incorrectly with-
out appropriate imaging or management. 

Due to the unpredictable biological behavior of this tumor,
proper imaging techniques are crucial for early detection and
guiding treatment. The present case discusses a 39-year-old
woman that presented to the ED with dyspnea on exertion and
several syncopal episodes. This case shows the importance of
using POCUS in the ED to identify and diagnose obstructive
syncope and to expedite the characterization and treatment
of rare cardiac masses like IVL. 

Case report 

A 39-year-old female with no prior medical history presented
to the ED having experienced dyspnea on exertion (DOE) for
the past month and two syncopal episodes within the last
10 days. The patient stated that she had intermittent chest
pain accompanying the DOE that radiated to her upper ex-
tremities and the right side of her back. In addition, the pa-
tient noted swelling in both her lower extremities for the past
month. Upon physical examination, the patient was hyperten-
sive with a blood pressure of 235/148 mmHg and an electro-
cardiogram revealed sinus tachycardia but was otherwise un-
remarkable. 

A bedside echocardiogram (ECHO) was performed in the
ED and revealed an abnormal soft tissue density in the right
atria, ventricle, and IVC ( Fig. 1 ). Based on the abnormal ECHO
finding, a follow-up emergent computerized tomography pul-
monary angiogram scan was ordered and showed a small
subsegmental pulmonary embolism in the left lower lobe of
the lung with a hypoattenuating area of approximately 4.2
cm involving the right atrium, suggesting an atrial throm-
bus ( Fig. 2 ). In addition, the computerized tomography pul-
monary angiogram revealed a relative enlargement of the
IVC concerning for an underlying IVC thrombus. Emergent
cardiothoracic surgery and cardiology consultations were ob-
tained based upon the findings. A duplex ultrasonography test
was negative for deep vein thrombosis. A 2D Doppler ECHO
showed a 2.4 × 2.0 cm echogenic mass and cardiac MRI con-
firmed that there was a very large thrombus originating in the
IVC that was prolapsing across the tricuspid valve between
the right atrium and ventricle ( Fig. 3 ). Based on the aforemen-
tioned findings, the patient was taken urgently to the operat-
ing room to remove the right atrial mass due to the possibility
of a fatal embolization. 

A sternotomy with cardiopulmonary bypass was per-
formed and revealed a large mass filling the entire right atrium
and prolapsing into the right ventricle. The mass was ap-
proximately 8-9 cm long with multiple pedunculated arms
and extended at least 4 cm into the intrahepatic IVC. It did
not appear to be attached to an intracardiac chamber. Dur-
ing surgery, the intracardiac portion of the mass was excised,
but the portion within the intrahepatic IVC was unable to be
removed. A subsequent biopsy of the removed mass showed
benign, smooth muscle fiber features consistent with a
leiomyoma. 

After the surgery, a renal ultrasound image was ordered
due to the patient’s worsening acute kidney injury and re-
vealed a mid-abdominal mass measuring approximately 15.5
cm of uncertain etiology. A follow-up CT of the abdomen and
pelvis ( Fig. 4 ) showed a large cystic, solid mass emanating from
the posterior uterine body and extending cranially to the lum-
bar 3-4 level. The mass measured 10.3 × 17.3 × 10.4 cm and ex-
tended into the right common iliac vein. Because the features
of the excised right atrial mass were consistent with a leiomy-
oma and a large uterine mass was discovered, the patient was
suspected to have IVL. 

The patient was carefully monitored following surgery and
ultimately discharged a week later. Approximately 3 weeks af-
ter discharge the patient underwent uterine artery emboliza-
tion to reduce the size of the leiomyoma. At 2 months after
the patient’s initial presentation - the patient was identified as
having concerned radiographic features of acute appendicitis
on routine CT imaging for multidisciplinary surgical planning.
Although the patient had no recent changes to her intermit-
tent chronic abdominal pain, the appendix was dilated up to 9
mm in diameter and periappendiceal inflammatory changes
were noted on CT. The patient was admitted to the hospital
and was cared for by a large multidisciplinary team, which
included physicians from: cardiothoracic surgery, vascular
surgery, gynecologic oncology, general surgery, infectious dis-
ease, and hematology oncology. The patient underwent la-
paroscopic appendectomy, which was somewhat challenging
due to the size of the uterus. While the pathology report re-
vealed “appendicitis”, it was the feeling of the general surgery
team that the juxtaposition of the appendix to the recently
embolized uterus, which caused inflammatory changes, was
the reason for the appendiceal inflammation. After a short pe-
riod of time to recover, the patient underwent a modified rad-
ical hysterectomy and bilateral oophorectomy salpingectomy
to remove the remaining uterine tumor, and extraction of the
remaining IVC tumor, which extended distally into the iliac
veins. The patient met all postoperative milestones and was
discharged on hospital day 15 in stable condition. 
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Fig. 1 – Point-of-care ultrasound showing right atrial mass as a result of an intracardiac extension of intravenous 
leiomyomatosis. 

Fig. 2 – CT chest with intravenous contrast pulmonary embolism protocol. (A) Sagittal images. (B) Coronal images. (C) Axial 
images. Red arrows demonstrate the atrial filling defect/hypoattenuation, concerning for mass or thrombus. Blue arrow 

demonstrates pulmonary filling defect, subsegmental in the left lower lobe. (Color version of this figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

POCUS has become a widely used diagnostic tool in the ED, al-
lowing clinicians to readily obtain ultrasound images to sup-
plement and expedite treatment decisions [12] . Use of the tool
has been associated with faster and more accurate clinical
decisions in emergency settings [13] . The benefits of using
POCUS have been demonstrated in a wide variety of clinical
conditions, including cardiac arrest, chest pain, syncope, dys-
pnea, and abdominal pain [14] . In our case, the use of POCUS
in the ED helped to narrow the differential diagnosis and ex-
pedite treatment for a patient with obstructive intracardiac
syncope from extension of IVL. 

IVL is a rare, histologically benign tumor that typically oc-
curs in premenopausal, multiparous women around the age of
45 [15] . In most cases, patients have a history of hysterectomy
due to uterine leiomyoma [4 ,5 ,16 ,17] . The tumor is thought to
arise either as a proliferation of the vascular walls within the
myometrium or pelvic veins, or be the result of an extensive
invasion by a leiomyoma within the myometrium [5] . High lev-
els of estrogen have also been thought to influence the devel-
opment of IVL [18] . Most patients remain asymptomatic in the
early stages of IVL and clinical signs and symptoms are related
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Fig. 3 – MRI heart without contrast. (A) Axial image. Red arrow demonstrates mass prolapsing into the right ventricle. (B) 
Sagittal image. Red arrow indicates thrombus. Blue arrow indicates extension to the inferior vena cava. (Color version of 
this figure is available online.) 

Fig. 4 – CT abdomen and pelvis with and without contrast. (A) Coronal image of the abdomen and pelvis. (B) Axial image of 
the pelvis. Red Arrows indicate a large, heterogeneous cystic and solid mass emanating from the posterior uterine body 

extending cranially to the L3-4 level. Size is approximately 10.3 × 17.3 × 10.4 cm. (Color version of this figure is available 
online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to size and localization of the tumor [9 ,15] . Tumor extension
into the systemic veins and right heart chambers can lead to
chest tightness, chest pain, swelling of the lower extremities,
syncope, sudden death, and rarely heart failure [9 ,15 ,17] . 

Differential diagnosis of right atrial mass includes right
atrial myxoma, thrombus, and metastatic tumors [26] . In or-
der to prevent misdiagnosis, it is important to use a combina-
tion of imaging techniques to identify IVL. CT and MRI scans
are commonly used to identify this pathology [19] . CT scans of
a patient with IVL with intracardiac extension typically show
an enlarged right atrium and expansion and thickening of af-
fected veins [19] . When contrast is used, CT scans commonly
show a free filling defect in the right heart cavity that can ex-
tend into the pulmonary arteries, IVC, and uterine veins [19] .
MRI scans can further confirm the diagnosis by revealing the
scope of the tumor clearly [19] . 

However, while CT and MRI are considered to be the most
sensitive imaging techniques in diagnosing IVL, bedside ul-
trasonography can play an important role in expediting the
diagnosis of this pathology in the appropriate patients. Many
studies have used transthoracic and transabdominal ultra-
sound as a supplemental imaging technique to identify in-
tracardiac masses and uterus masses [2 ,5 ,11 ,17 ,20] . Depending
on the degree of extension into the heart, ultrasound imag-
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ing can elucidate a free-floating echogenic mass within the
right atrium in addition to echoic masses within the internal
iliac vein and IVC indicative of IVL with intracardiac exten-
sion [21] . Importantly, echocardiography can help distinguish
between a right atrial myxoma, which is often included in the
differential diagnosis, and IVL with intracardiac extension [8] .
Right atrial myxoma is highly mobile and commonly attached
to the interatrial septum, while IVL typically extends through
the IVC to the right atrium [8 ,15] . If a right atrial mass is de-
tected, it is important to image the IVC to help determine if
the tumor is a result of IVL [8] . Overall, ultrasound provides
clinicians with real-time images that can elucidate charac-
teristic presentations of IVL and direct next steps in clinical
management. 

Total surgical excision of the extra-uterine tumor and my-
omectomy, or total hysterectomy, if necessary, is the recom-
mended treatment for IVL to prevent recurrences [4 ,10 ,22] .
Surgical excision is completed in either a single or two-stage
procedure depending on the history of the patient and nature
of the tumor [17 ,23 ,24] . Antiestrogen treatment, whether by
medication or bilateral oophorectomy, has also been recom-
mended as the tumor is considered to be estrogen dependent
[3 ,25] . 

To our knowledge, this is one of the only reports demon-
strating the importance of using POCUS in the ED to facili-
tate the diagnosis and treatment of IVL with intracardiac ex-
tension in a patient without a history of hysterectomy due
to leiomyoma. In patients that present with syncope, it is
important for emergency physicians to use POCUS to evalu-
ate for obstructive and structural causes of syncope. POCUS
is a readily available, portable, efficient, and low-cost imag-
ing modality, which can give initial evidence as to the eti-
ology of syncope. In addition, although intracardiac exten-
sions of intravascular leiomyomatosis are clinically very rare,
it is important for emergency physicians to be aware of
this tumor and add it to their differential in patients with
symptoms or risk factors suggestive of IVL with intracardiac
extension. 
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