
© 2014 by the Texas Heart ® 
Institute, Houston

Volume 41, Number 5, 2014502      http://dx.doi.org/10.14503/THIJ-13-3533

Intravenous 
Leiomyomatosis with 
Intracardiac Extension:
Echocardiographic Study and Literature Review

Uterine leiomyomatosis is a common disease in women; however, intravenous leiomyo
matosis with intracaval and intracardiac tumor extension is rare. We sought to analyze the 
clinical and echocardiographic features of intracardiac leiomyomatosis.

From January 2003 through July 2012, 7 women (age range, 24–59 yr) underwent sur
gical resection of histopathologically diagnosed intracardiac leiomyomas at our hospital. 
Most of the patients had histories of hysterectomy or uterine leiomyoma. We retrospec
tively analyzed their preoperative echocardiograms. We found that the tumors had no 
stalks, did not adhere to the wall of the right side of the heart, were highly mobile, and 
moved back and forth in the right atrium near the tricuspid orifice. All tumors originated 
from the inferior vena cava and had borders well demarcated from that structure’s wall. 
Most of the masses extended into the inferior vena cava and right atrium through the right 
internal and common iliac veins. Computed tomograms revealed pelvic tumors and con
tiguous filling defects in 6 patients.

When echocardiograms reveal a rightsided cardiac mass that originates from the in
ferior vena cava, particularly in women who have a history of hysterectomy or uterine 
leiomyoma, intracardiac leiomyomatosis should be suspected. If the mass has no stalk 
and freely moves within the inferior vena cava and rightsided cardiac chambers without 
attachment to the endothelial surface or endocardium, intracardiac leiomyomatosis should 
be diagnosed. We discuss our findings and briefly review the relevant medical literature. 
(Tex Heart Inst J 2014;41(5):502-6)

I ntravenous leiomyoma (IVL) is a rare, histologically benign smooth-muscle-cell 
tumor that occurs only in women. This neoplasm occupies vascular spaces from 
the intrauterine venules to the systemic veins, including the iliac vein and inferior 

vena cava (IVC), and it does not invade the tissue. The mass can extend into the right 
heart chambers and pulmonary arteries.1,2 Its extrauterine involvement occurs in ap-
proximately 30% of cases, and intracardiac extension accounts for about 10%.3-5 This 
extension of IVL into the right side of the heart is called intracardiac leiomyomatosis 
(ICL).
 The diagnosis of ICL can be overlooked. Echocardiography, abdominal ultraso-
nography, computed tomography (CT), and magnetic resonance imaging (MRI) 
are available for detection and diagnosis. Echocardiography is important in the ini-
tial diagnosis of ICL. To our knowledge, the literature about ICL chiefly comprises 
case reports, and the authors of the few case series have not in general discussed the 
echocardiographic characteristics and extending pathways of ICL. We retrospectively 
studied the cases of 7 patients with ICL who underwent successful tumor resection 
in our hospital. We outlined the echocardiographic characteristics of the tumors and 
analyzed their clinical features, confirmed the extending pathways by means of CT 
reports, and studied the surgical and pathologic results. We discuss the echocardio-
graphic diagnosis of ICL and briefly review the pertinent medical literature.

Patients and Methods

We reviewed our hospital’s clinical database and identified 7 women who had under-
gone surgical resection of ICL tumors from January 2003 through July 2012. The 
echocardiographic images included parasternal, apical, and subcostal views. In addi-
tion, M-mode, pulsed and continuous-wave Doppler, and color-flow Doppler images 
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were available. The cine loops of 3 consecutive cardiac 
cycles had been stored digitally for offline analysis. We 
retrospectively analyzed the patients’ clinical and imag-
ing records.

Results

Table I shows the clinical characteristics of the 7 ICL 
patients. Their mean age was 42.1 ± 10 years (range, 
24–59 yr). Patients 2, 6, and 7 had histories of hyster-
ectomy. The other 4 patients had uterine leiomyomas or 
pelvic masses diagnosed ultrasonographically. Patients 
1, 2, 5, and 7 had presented with exertional dyspnea, 
and Patient 6 had presented with bilateral edema of the 
lower legs. Patient 4 had presented with abdominal dis-
comfort related to uterine leiomyomas, and her cardiac 
tumor was detected preoperatively on echocardiogra-
phy. Patient 3 had no subjective symptoms; her cardiac 
mass was detected during routine echocardiographic 
examination.
 Echocardiographic Characteristics. In the echocardio-
graphic parasternal 4-chamber and aortic short-axis 
views, tumors were seen in the right atrium in 6 of the 
7 patients. These tumors had medium echogenicity, no 
stalk, and no adhesion with the wall of the right side of 
the heart. They were highly mobile and moved back 
and forth in the right atrium near the tricuspid orifice 
(Figs. 1 and 2). In Patient 5, the tumor extended from 
the right atrium into the right ventricle and pulmonary 
arteries (Fig. 3). The subcostal view showed that all 
the tumors originated from the IVC and extended into 
the right-sided heart chambers. The masses had borders 
well demarcated from the wall of the IVC, enabling 
them to wander within the IVC and right side of the 

heart. Patients 4 and 5 had mild tricuspid regurgitation, 
and Patient 7 had moderate-to-severe regurgitation.

Fig. 1  Patient 7. Twodimensional transthoracic echocardiogram 
shows a tumor (T) within the right atrium (RA) and inferior vena 
cava (IVC). The stalkless tumor has borders well demarcated 
from the wall of the RA and IVC, and no adhesion to the walls  
of the heart or vein. 
 

Supplemental motion image is available for Figure 1.

A

B

Fig. 2  Patient 6. Twodimensional transthoracic echocardio
grams show a freely moving tumor (T) A) within the right atrium 
(RA) and B) within the inferior vena cava (IVC) (arrowheads) with
out adhesion to the walls of the vein. 
 

LA = left atrium; LV = left ventricle; RV = right ventricle

TABLE I. Clinical and Echocardiographic Characteristics of 
the 7 Patients with Intracardiac Leiomyomatosis

  Age   Tricuspid 
 Pt. (yr) Symptoms Location* Regurgitation

 1 47 Exertional dyspnea IVC and RA None

 2 39 Exertional dyspnea IVC and RA None

 3 28 None IVC and RA None

 4 41 Abdominal IVC and RA Mild

 5 41 Exertional dyspnea IVC, RA, RV, Mild 
    and PA

 6 24 Bilateral lower-leg IVC and RA None 
   edema

 7 59 Exertional dyspnea IVC and RA Moderate to  
     severe
 
IVC = inferior vena cava; PA = pulmonary artery; Pt = patient; 
RA = right atrium; RV = right ventricle 
 

*All 7 tumors were mobile, versus fixed.
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 Confirmation of Extending Pathways. In all 7 patients, 
CT revealed the overall shape of the tumors and the 
extending pathways of venous spread. Six patients had 
pelvic tumors and a contiguous filling defect. In Patients 
1, 3, 4, and 7, the tumor extended into the IVC and 
right atrium through the right internal and common 
iliac veins (Fig. 4). In Patient 5, the tumor extended into 
the IVC and right side of the heart through the bilateral 
ovarian vein, bilateral internal iliac vein, and common 
iliac veins. In Patient 6, the mass extended into the right 
atrium through the right ovarian vein, right renal vein, 
and IVC (Fig. 5). In Patient 2, who had no pelvic tumor, 
the mass extended to the right atrium from the right 
internal iliac vein, right common iliac veins, and IVC.
 Surgical Resection. Six patients had been placed under 
general anesthesia and had undergone single-staged 
thoracoabdominal surgical resection. Our hospital’s 
departments of gynecology, cardiac surgery, and vascu-
lar surgery were involved. The pelvic masses had been 
excised by the gynecologic team. The tumors within 

A

Fig. 3  Patient 5. Twodimensional transthoracic echocardio
grams show A) a mobile, solid tumor (T) within the right atrium 
(RA) that extends into the right ventricle (RV) and B) pulmonary 
artery (PA).

B

Fig. 4  Patient 7. Computed tomogram shows a hypodense pel
vic tumor (T) that extends from the right iliac vein into the inferior 
vena cava and right atrium, suggesting a continuous intravenous 
lesion.

Fig. 5  Patient 6. Computed tomogram shows a pelvic tumor (T), 
an elliptical lowattenuation contiguous filling defect, and another 
lowattenuation contiguous filling defect, this within the inferior 
vena cava above the right renal vein.
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the veins and heart were upwardly dislodged when the 
right atrium was opened. Patient 1 had undergone a 
2-staged procedure: resection of the intracardiac com-
ponent (with laparotomy for intra-abdominal vascular 
control), followed by resection of the remaining intra-
abdominal tumor. All of the operations were successful.
 Histopathologic Analysis. Each pathologic report con-
firmed ICL. Each mass microscopically resembled clas-
sical leiomyomata and had the same histopathologic 
features: a spindle cell tumor, size consistency, reduced 
karyokinesis, and a thick mesenchymal wall vessel (Fig. 
6).

Discussion

The intracardiac extension of IVL tumors has been 
documented for some time. In 1907, Mirabeau6 and 
Dürck7 independently produced what appear to be 
the first reports of ICL. To our knowledge, only a few 
other reports about ICL have been published, chief ly 
single cases,8-11 and our case series might be the first in 
which the diagnostic usefulness of echocardiography is 
discussed.
 When a patient’s cardiac clinical status changes, echo-
cardiography is typically chosen as the first method of 
imaging. Echocardiography is noninvasive and has no 
known risks or side effects. It is valuable in detecting and 
characterizing the relationship of a tumor to the cardiac 
chambers and valves, revealing the presence of attach-
ment sites, and suggesting effects on valvular function.12

 The 7 patients in our hospital were proved histopath-
ologically after surgery to have had ICL. The following 
echocardiographic evidence should alert clinicians to 
the possibility of ICL in female patients: a right atrial 
mass with caval involvement, and an intravascular and 
intra-atrial mass not attached to the endothelial surface 
or endocardium, but instead freely mobile within the 
IVC and right-sided cardiac chambers. These masses 
are typically long and serpentine, and they can resemble 
“walking-stick heads” or “snakeheads.”
 Two patients in our study had received the misdi-
agnosis of myxoma in another hospital before they 
underwent cardiac surgery in our hospital. If a mass 
is seen in the right atrium but the course is not traced 
back to the IVC, it might be misdiagnosed as right 
atrial myxoma, because myxoma is characteristically 
highly mobile. However, myxomas are usually confined 
within one cardiac chamber with no prolapse into the 
IVC and are frequently attached to the interatrial sep-
tum.13 Therefore, identifying the point of origin and 
the site of attachment helps in differentiating ICL from 
myxoma. When the intra-atrial tumor is observed to 
originate from the IVC, the differential diagnosis in-
cludes right atrial metastatic tumor, thrombus, and pri-
mary leiomyosarcoma. Metastatic tumors such as renal 
cell carcinoma, hepatoma, adrenal tumor, and uterine 
leiomyosarcoma can extend into the right-sided cardiac 
chambers via the IVC. These tumors are typically fixed 
and have a mass-like appearance, rather than that of 
a venous cast of long, thin, mobile structures with a 
primary tumor present.14 Thrombus is clearly identifi-
able throughout the cardiac cycle, adjacent to asynergic 
myocardium or regions where there is stasis of blood. 
Thrombus generally develops in the presence of an 
acute postoperative state, indwelling central catheters, 
or chronic debility, and especially at the junction of 
the superior vena cava and right atrium.15 Primary leio-
myosarcoma of the IVC invading the right atrium can 
have an appearance similar to that of ICL, but it rarely 
involves the ovarian vein. Unlike ICL, which is located 
in the vessel lumen, a caval sarcoma originates from the 
mural wall of the vessel.16

 Imaging methods such as CT and MRI are chosen 
for their multiplanar capabilities and large fields of view. 
Although ICL is histologically benign, it can be bio-
logically and clinically aggressive and take several rec-
ognized pathways of venous spread. Accordingly, CT or 
MRI can aid in diagnosis and in determining the extent 
of tumor involvement.
 Lam and colleagues2 reported that ICL can follow 
2 distinct routes into the systemic venous circulation: 
chiefly the uterine vein, and sometimes the ovarian vein. 
Growth in the uterine vein can extend into the internal 
iliac veins, common iliac veins, and IVC. In contrast, 
growth in the ovarian vein can extend into the sub-
phrenic portion of the IVC and bypass the iliac veins. 

Fig. 6  Patient 4. Photomicrograph shows a spindle cell tumor, 
size consistency, reduced karyokinesis, and a thick mesenchy
mal wall vessel—classic histopathologic features of intracardiac 
leiomyomatosis (H & E, orig. ×100).
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Right ovarian vein involvement can extend directly to 
the IVC; left ovarian vein involvement extends to the 
left renal vein before reaching the IVC. In our ICL 
patients, the extending pathways were consistent with 
those in previous reports: 5 of the tumors extended into 
the IVC and right side of the heart through the uterine 
vein, and two grew into those areas through the ovar-
ian vein. One of these two (in Patient 6) was a special 
case: the mass extended into the right atrium through 
the right ovarian vein, right renal vein, and IVC. The 
right ovarian vein connected to the right renal vein as a 
congenital anomaly.
 Intracardiac leiomyomatosis occurs only in women. 
The clinical characteristics of ICL are usually similar 
to those of typical uterine leiomyomas and relate to the 
obstructive effect of the tumor on the tricuspid orifice 
and the disturbance of venous return. Symptoms can 
include dyspnea on exertion, syncopal episodes, pulmo-
nary embolism, or sudden death.5,17,18 In our study, 4 
patients presented with exertional dyspnea, and one of 
the 7 (14.3%) was asymptomatic. Approximately 10% 
of ICL patients are reportedly asymptomatic. In this cir-
cumstance, a diagnosis is made when abnormal physical 
examination findings prompt further investigation, or 
when discovery is incidental during investigation into 
an unrelated medical problem. Successful treatment 
relies on a multidisciplinary surgical approach with a 
single- or 2-stage procedure, involving resection of the 
pelvic tumor and upward dislodgment of the intracardi-
ac and intravascular tumor by opening the right atrium.
 When echocardiograms reveal a right-sided cardiac 
mass originating from the IVC in women—particularly 
in those with histories of hysterectomy or uterine leio-
myoma—ICL should be suspected. If the tumor has no 
stalk and freely moves within the IVC and right-sided 
cardiac chambers without attachment to the endothelial 
surface or endocardium, ICL should be diagnosed.
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