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Rare disease

Intravenous leiomyomatosis (IVL) is a rare tumor, which is usually of uterine origin, characterized by intravas-
cular nodular masses of histologically benign smooth muscle that may extend variable distances, including into
the inferior vena cava, right atrium and pulmonary arteries. Tumors may arise from uterine leiomyoma, walls
of the uterine vessel, or myometrium. It usually occurs at between 20-70 years of age with a median age of 45
years. The most commonly affected women are pre-menopausal and multiparous. Intra-cardiac extension may
represent a diagnostic challenge as it is usually misdiagnosed as a right atrial myxoma and may cause multi-
ple symptoms, such as shortness of breath, tachycardia, chest pain, syncope, and even death.

We present the case of a 40-year-old female patient with past medical history of arterial hypertension, who
was referred to a cardiovascular center due to an intra-cardiac mass found on 2D echocardiogram. The patient
was given the rare diagnosis of intravenous leiomyomatosis of the uterus with extension into the gonadal
veins, inferior vena cava, right atrium, right ventricle, and main pulmonary arteries. Imaging workup including
trans-esophageal echocardiogram, cardiac catheterization, contrast-enhanced abdomen and pelvic CT scans,
and cardiac MRI was performed for evaluation.

Intravenous leiomyomatosis is a rare diagnosis that merits consideration in a young pre-menopausal female
patient with cardiac symptoms associated with a right atrial mass. Radiologists play a vital role in the diag-
nosis and follow-up of patients with the diagnosis of intravenous leiomyomatosis. Differential diagnosis in-
cludes vascular thrombus as well as primary and metastatic tumors. Early detection is imperative for appropri-
ate treatment and surgical planning.
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Background

Intravenous leiomyomatosis is a rare tumor, which is usually of
uterine origin, characterized by intravascular nodular masses
of histologically benign smooth muscle that may extend vari-
able distances, including into the inferior vena cava right atri-
um and pulmonary arteries. The tumor may arise from uter-
ine leiomyoma, walls of uterine vessels, or myometrium. Age
of presentation is usually between 20-70 years with a medi-
an age of 45 years. The most commonly affected women are
pre-menopausal and multiparous. Intra-cardiac extension may
represent a diagnostic challenge as it is usually misdiagnosed
as a right atrial myxoma and may cause multiple symptoms,
such as shortness of breath, tachycardia, chest pain, synco-
pe, and even death.

Case Report

A 40-year-old female patient (G3P3A0) with past medical his-
tory of arterial hypertension was first seen in January 2012
for evaluation of at least 2 episodes of syncope and loss of
consciousness while dancing and during coitus. The patient
referred a 2-year history of multiple episodes of progressive
shortness of breath, palpitations, bilateral leg edema, and dys-
pnea on exertion. Her symptoms were initially attributed to
arterial hypertension, for which her primary physician initial-
ly prescribed anti-hypertensive medications. The symptoms
persisted and there was concomitant development of irreg-
ular menstrual cycles with menorrhagia. The patient was re-
ferred to a cardiologist for evaluation with 2D echocardiogram,
which revealed an intra-cardiac mass.

At physical examination, the patient was awake and oriented
in time, person, and place without evidence of distress at that

Figure 1. Transesophageal echocardiogram at the level of the
right heart chambers. A hyperechoic, tubular, worm-
like mass (white arrows) is visualized extending from
the right atrium to the right ventricle through the
tricuspid valve (star).
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Figure 2. Transesophageal echocardiogram at the level of
the IVC showing an elongated, tubular, worm-like
echogenic mass within the lumen of the inferior vena
cava (arrows).

Video 1. Trans-esophageal echocardiogram shows an echogenic
tubular mass extending from the inferior vena cava to
the right atrium and through the tricuspid valve into
the right ventricle.

moment. Physical examination showed bilateral mild (+1) pit-
ting edema of the lower legs. Upon auscultation, normal S1 and
S2 heart sounds were present with an additional third heart
sound present (tumor plop) which was described as a systol-
ic murmur 3/6 on intensity at the left para-sternal border. No
other abnormalities were found upon physical examination.

Complete blood cell count (CBC) and comprehensive metabolic
panel (CMP) were normal. Electrocardiogram showed normal
sinus rhythm with bi-atrial enlargement and prolonged QT in-
terval. The patient was admitted to our cardiology service for
evaluation and possible surgical intervention.

Imaging workups were subsequently done, including trans-
esophageal echocardiogram (TEE) and cardiac catheterization,
as well as contrast-enhanced abdomen and pelvic CT scans. TEE
showed a large right heart tumor extending into the inferior
vena cava protruding through the tricuspid valve and a mod-
erate pericardial effusion (Figures 1, 2 and Video 1). Cardiac
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Figure 3. Axial image of a contrast-enhanced abdomen and

pelvis CT scan at the level of the lower abdomen.

The enlarged uterus is visualized with multiple
heterogeneous enhancing masses (likely leiomyomas)
(white arrows). The right common iliac vein is enlarged,
with intraluminal material of intermediate attenuation
related to tumoral involvement (yellow arrow).

Figure 5. Coronal reformat image of a contrast-enhanced

Abdomen and Pelvis CT Scan. Enlarged myomatous
uterus with multiple large masses (white arrows)
showing heterogeneous enhancement in this contrast
enhanced image, probably secondary to cystic
degeneration of myomas. There is small amount of
fluid within the endometrial cavity (red arrow). A
moderately sized pericardial effusion is present (green
star). Partially visualized tubular shaped filling defect
within the right heart chambers, consistent with
tumoral extension (yellow arrowheads).

Figure 4. Axial image of a contrast-enhanced Abdomen and

Pelvis CT scan at the level of the IVC and left renal
vein. Hypoattenuating intraluminal material visualized
within the IVC consistent with intravascular tumor
(white arrow). Additional images (not shown) revealed
symmetric nephrograms without evidence of masses
or abnormalities (yellow star), making the diagnosis of
invasive RCC unlikely.

Figure 6. Coronal reformat image of a contrast-enhanced

Abdomen and Pelvis CT scan. Again visualized,
enlarged myomatous uterus with multiple large
heterogeneous enhancing masses (yellow arrows).
There is tumoral extension into the left gonadal vein
(green arrow), right common iliac vein (red arrows),
IVC (white arrows), and to the partially visualized right
atrium (white arrowhead).
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Figure 7. Static frame of a cine steady state free-precession
(SSFP) 4 chamber cardiac MR image. Low signal
intensity, tubular shaped, worm-like mass (white
arrow) is visualized extending from the right atrium
through the tricuspid valve (red arrow) to the right
ventricle. Pericardial effusion (yellow star). The mass
does not invade the myocardium.

catheterization showed a large tubular mass extending from
the IVC to the right heart chambers, minimal cardiomega-
ly, inverted systole, and obstructed right ureter (not shown).

Abdomen and pelvis contrast-enhanced CT demonstrated a
large myomatous uterus with a complex pelvic mass extend-
ing through the gonadal veins to the IVC and into the right
heart chambers (Figures 3—-6). No pulmonary nodules or mass-
es were identified.

A preliminary diagnosis of intravenous leiomyomatosis (IVL)
with a differential diagnosis of invasive hepatocellular carci-
noma, as well as leiomyosarcoma, was given. Tissue biopsy
and cardiac MRI were recommended for further evaluation.

Cardiac MRI was performed and showed an elongated tubu-
lar mass extending from the IVC to the right heart chambers
and pulmonary arteries with associated mild dilation of the
right heart chambers and no systolic dysfunction (Figures 7-9
and Videos 2, 3). There was no invasion of contiguous struc-
tures or enlarged lymph nodes; therefore, existence of a be-
nign lesion was favored. At this point the main differential di-
agnosis given the patient’s radiologic findings was that of IVL.

(CT-guided biopsy by our IR department was scheduled and per-
formed for tissue diagnosis, which upon histopathologic anal-
ysis yielded smooth muscle cell proliferation, consistent with
intravascular leiomyomatosis. The patient was scheduled for
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Figure 8. Static frame of a cine SSFP oblique vertical long axis
cardiac MR image. Low-intensity tubular shaped,
worm-like mass (white arrow) within the IVC extending
into the right atrium. Pericardial effusion (yellow star).
No attachment or invasion of the walls of the IVC was
demonstrated.

Figure 9. Static frame of a cine SSFP oblique vertical long axis
cardiac MR image. Low signal intensity, tubular shaped,
worm-like mass (white arrow) is seen within the IVC. A
smaller tubular shaped mass of similar characteristics
is visualized within the right pulmonary artery (red
arrow), related to extension of tumor to the pulmonary
vasculature. Pericardial effusion (yellow star).

a thoracotomy procedure by cardiothoracic surgery for mass
excision. The surgery report revealed successful removal of
an intra-cardiac solid mass involving the pulmonary arteries,
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Video 2. Cine SSFP 4-chamber cardiac MR shows a low signal
intensity tubular mass extending from the right atrium
through the tricuspid valve into the right ventricle
and to the right ventricular outflow tract. A pericardial
effusion is also seen.

right atrium, right ventricle, and IVC. The mass was excised in
toto to below the hepatic veins. The procedure was performed
without major complications.

The gross pathology report revealed an elongated, slightly
lobulated, tan, rubbery mass measuring 31 cm in length by
2.5 cm in diameter at one end and 0.7 cm in diameter at the

Video 3. Cine SSFP oblique vertical long axis cardiac MR shows
a low signal intensity tubular mass extending from
the inferior vena cava into the right heart chambers.
Extension into the pulmonary arteries is also seen.
Pericardial effusion.

Figure 10. (A-C) Inferior vena cava, right atrium, right ventricle,
and pulmonary artery mass excision. Gross pathology:
elongated, tan, rubbery mass measuring 31 cm in
length by 2.5 cm in diameter at one end and 0.7 cm
in diameter at the other end. The external surface is
tan and slightly lobulated. The cut surface is tan with
a rubbery consistency. Also submitted is a fragment
of a tan rubbery tissue with similar characteristics, as
previously described, that measures 2.5x1.5x1.5 cm.

other end, with segments of hyperemia and cystic degenera-
tion (Figure 10A-10C).

At histology, cigar-shaped elongated nuclei and muscle fi-
bers without mitosis or atypia were identified, suggestive of
smooth muscle cells, correlating with immunohistochemistry
(Figure 11). Tissue fragments consistent with smooth muscle
favored intravascular leiomyomatosis. The final diagnosis was
intravenous leiomyomatosis.
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Figure 11. Inferior vena cava, right atrium, right ventricle, and
pulmonary artery mass excision. Histology: Cigar-
shaped elongated nuclei and muscle fibers without
mitosis or atypia, suggestive of smooth muscle cell,
correlating with immunohistochemistry.

The patient was discharged home after careful observations,
and a follow-up appointment with OB/GYN service was sched-
ule for evaluation for possible total abdominal hysterectomy,
bilateral salpingo-oophorectomy, and pelvic mass resection. A
follow-up referral for abdomen and pelvic CT scan study was
also provided.

Discussion

Intravenous leiomyomatosis is a rare tumor, which usually is of
uterine origin, characterized by intravascular nodular masses
of histologically benign smooth muscle that may extend vari-
able distances. This condition was first described by Birch-
Hirschfeld in 1896 and by Dursk, who described the first case
of IVL with intra-cardiac extension in 1907 [1,2]. To date, cas-
es of IVL with intra-cardiac extension account for about 10%
and less than 300 cases have been reported in the English lit-
erature [2,3]. In rare cases, the tumor may extend into the pul-
monary arteries, as in the present case.

Two main theories have been proposed for its etiology. The
first theory indicates that the tumor originates directly from
the vein walls, whereas the second suggests that a uterine
leiomyoma, as the primary tumor, causes intravascular pro-
jections into an adjacent venous channel [4].

IVL usually occurs in premenopausal women at age 20-70 years
with a median age of 45 years, who have had multiple preg-
nancies [4,5]. Symptoms include shortness of breath, tachy-
cardia, syncope, chest pain, pelvic pain, irregular menses, and
abdominal mass, and may even result in sudden death [6,7].
However, patients may also be asymptomatic. Laboratory stud-
ies may show anemia, if abnormal uterine bleeding is present.
Abnormalities in ECG may be related to enlargement of the
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cardiac chambers, systolic dysfunction, involvement of the car-
diac valves, tumor emboli, and right heart strain, among others.

Histologic findings include endothelium-covered proliferations
of benign smooth muscle within the lumen of vessels, with
neoplastic cells showing minimal nuclear atypia and low mi-
totic index. Gross pathology shows a lobulated, worm-like, tu-
bular mass or multi-nodular (grape-like) rubbery masses of a
tan, grey, or reddish-blue color [4,8,9].

At imaging, IVL with cardiac extension may demonstrate a hy-
perechoic, elongated, mobile mass extending from the inferi-
or vena cava to the right atrium, with or without evidence of
protrusion into the right ventricle on echocardiography. The le-
sion usually enhances heterogeneously on post-contrast scans
of CT and is of relatively lower density compared to the en-
hanced blood in the inferior vena cava and right atrium, with
common iliac vein and the ipsilateral internal iliac and ovarian
veins involved in some cases. The uterus may be enlarged and
myomatous with heterogeneous enhancing mass or masses,
which may be of different sizes, may calcify to different de-
grees, and may show cystic degeneration/necrosis. Enhancing
tumors may extend to iliac, uterine, or gonadal veins, as well
as to the IVC, heart, and pulmonary arteries (tumoral embo-
li are rare). Cardiac MRI or echocardiogram may show a tubu-
lar or worm-like structure extending from the IVC to the heart
chambers and pulmonary arteries [10].

Differential diagnosis includes metastasis with IVC invasion
(e.g., renal cell carcinoma, adrenal cortical carcinoma, hepato-
cellular carcinoma, and lymphoma), atrial myxoma, right-sided
heart thrombus or embolus, and leiomyosarcoma. Atrial myxo-
ma is usually the initial diagnosis in these patients given that
it is the most common primary heart tumor. However, approx-
imately 60-75% of atrial myxomas are located in the left atri-
um attached to atrial septum, usually at the fossa ovalis, and
there is no IVC extension unless it arises from the IVC proper
(in extremely rare cases) [11,12]. Another diagnosis to consid-
er is benign metastasizing leiomyoma (BML). This disease is
characterized by uterine leiomyoma in young adulthood, with
pulmonary metastasis occurring in the pre-menopausal peri-
od [13]. Since there were no pulmonary nodules or masses,
there was no evidence of BML in our patient.

Treatment of IVL is almost always surgical [7,10,14], which in-
cludes excision of the extra-uterine tumor and myomectomy
or total hysterectomy, as necessary. Sternotomy with cardio-
pulmonary bypass, as well as laparotomy in a single or 2-stage
operation, may be performed for management of a mass that
extends to the cardiovascular system. Avoidance of exogenous
estrogens is recommended, since the tumor is often estrogen-
dependent and estrogen may promote its growth.




The long-term prognosis is very good after complete surgical
resection. Some patients may have persistent or continued
growth of an incompletely excised intravenous tumor, with a
recurrence rate as high as 30% [15,16]. In cases of incomplete
resection or tumor recurrence, use of antiestrogens has been
considered but their efficacy remains controversial [15,17].
Death from tumor is unusual and may be related to surgical
complications.

Radiologists play a vital role in the diagnosis and follow-up
of patients with the diagnosis of intravenous leiomyomato-
sis. Non-invasive, multimodality imaging evaluation facilitates
and provides guidance for appropriate treatment and surgi-
cal planning.
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Conclusions

Intravenous leiomyomatosis is a rare diagnosis that merits con-
sideration in a young pre-menopausal female patient with car-
diac symptoms associated with a right atrial mass. Radiologists
play a vital role in the diagnosis and follow-up of patients with
the diagnosis of intravenous leiomyomatosis. Differential di-
agnosis includes vascular thrombus as well as primary and
metastatic tumors. Early detection and correct diagnosis is
imperative for appropriate treatment and surgical planning.
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