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Abstract

Intravenous leiomyomatosis (IVL), showing unusual
growth patterns of uterine leiomyoma, is a rare neo-
plasm characterized by intravascular proliferation of
a histologically benign-looking smooth muscle cell tu-
mor mass, but not invading the tissue. To date, less
than 300 cases have been reported and fewer than
100 cases with cardiac involvement. Imaging charac-
teristics of IVL are still not clear so it is usually misdi-
agnosed before surgery. A 36-year-old woman, who
had undergone hysterectomy due to hysteromyoma,
presented with shortness of breath after activities.
Imaging showed IVL with mass involvement of the
left ovarian vein, left renal vein, left external and com-
mon iliac vein, as well as within the inferior vena cava
(IVC), extending into the right atrium. The operation
demonstrated that the mass had no stalk and had well-
demarcated borders with the wall of the right atrium
and IVC. The patient underwent a one-stage combined
multidisciplinary thoraco-abdominal operation under
general anesthetic. Subsequently, the pathology report
confirmed IVL. IVL should be considered in a female
patient presenting with an extensive mass in the right
side of the heart. Imaging technology, such as echo-
cardiogram, contrast-enhanced computed tomography
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and magnetic resonance imaging, can provide impor-
tant information to reveal the mass, the range and path
of the lesion, and relates to the surgical plan decision.
Consequently, perfect and exact image examination is
very necessary pre-operation.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Intravenous leiomyomatosis (IVL), showing unusual

growth patterns of uterine leiomyoma, is a rare neoplasm
characterized by intravascular proliferation of a histologi-
cally benign-looking smooth muscle cell tumor mass, but
not invading the tissue. Birch-Hirschfeld!" first presented
a case of IVL in 1896 and Durck first presented a case of
intracardiac extension of IVL in 1907; cases of intracar-
diac extension account for about 10%". To date, less than
300 cases have been reported in the English literature.
Although histologically benign, IVL. might sometimes
be malignant in behavior, with not only involvement of
pelvic veins, the inferior vena cava (IVC), adrenal and
renal veins, but sometimes reaching as far as the right car-
diac chambers and the main pulmonary artery, and may
result in cardiac symptoms and a cardiac murmur, faint-
ing and even, in some cases, sudden death”’. Because of
its rarity, IVL is usually misdiagnosed pre-operation and
diagnosed late, and is subsequently not treated propetly.
The correct preoperative diagnosis of IVL depends on a
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huge amount of information, especially a comprehensive
imaging examination. Here, we present a case of IVL
diagnosed by transthoracic echocardiography, abdominal
contrast computed tomography (CT) and CT angiogra-
phy (CTA) and verified by histopathological evaluation,
and we review the literature.

CASE REPORT

Clinical manifestation and physical examination

A 36-year-old woman presented with a 1 mo history of
shortness of breath after activities with no obvious cause,
and not accompanied by palpitation, fever, cough and
paroxysmal nocturnal dyspnea, ez. Two years ago, she had
undergone hysterectomy due to hysteromyoma and was
not found to have any heart disease or relevant history.
On examination, there was no abnormality in the physi-
cal examination except for cardiac auscultation and mild
edema of both lower extremities. I /VI level of systolic
blowing murmur and diastolic rumbling murmur were
heard in the 4" and 5" intercostals on the left sternum.
In addition, incomplete right bundle branch conduction
block, increased right heart load and mildly lowered S-T
segment were found on the electrocardiogram check. The
laboratory examinations revealed normal results, includ-
ing tumor markers, liver and kidney function, blood and
urine examination, e7c.

Echocardiogram

Transthoracic two-dimensional echocardiography showed
a mild increase of the right atrium and ventricle and the
atrium was filled with an echogenic oval tumor mass
which was approximately 6.8 cm X 4.0 cm and moved
back and forth through the tricuspid orifice into the right
ventricle (Figure 1A and B). The mass size was about
10.7 cm X 1.2 cm and involved the IVC and extended
through the lumen (Figure 1C). The mass of the right
atrium and IVC was stretched and had well-demarcated
borders with the wall of the right atrium and IVC. The
presumptive diagnosis of left atrial myxomas was made
by an ultrasonic practitioner.

CTand CTA

Contrast enhanced CT and CTA of the thoracic, ab-
dominal and pelvic cavity were performed. The pelvic CT
revealed a lobulated mass with local heterogeneity con-
trast enhancement (Figure 2). A low attenuation-filling
defect without contrast enhancement was present in the
left ovarian vein, left renal vein, left external and com-
mon iliac vein, as well as within the IVC, extending into
the right atrium (Figure 3). The mass within the vein and
right atrium was wide. Hence, the presumptive diagnosis
of sarcoma with invasion in to the vein system and right
atrium was made; the mass was not in the vein system,
except for the thrombus formation.

Digital subtraction angiography
Digital subtraction angiography of the thoracic and ab-
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Figure 1 Echocardiogram of the heart and inferior vena cava. A, B: Axial
image demonstrates a mass within the right atrium that moves back and forth
through the tricuspid orifice into the right ventricle in the systolic and diastolic pe-
riod; C: Axial image demonstrates a mass within the inferior vena cava (arrows).

Figure 2 Preoperative pelvic contrast enhanced computed tomography
shows a big irregular mass exhibiting heterogeneous enhancement.

dominal cavity was performed. The imaging demonstrat-
ed an irregular mass, like a filling defect from the IVC to
the right atrium, and presented as a large tumor within
the atrium (Figure 4).
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Figure 3 Preoperative chest and abdominal computed tomography. A:
Axial image demonstrates a lobulated mass within the right atrium and ventri-
cle; B: Axial image shows a tumor in the inferior vena cava and resulting lumen
stenosis.

Figure 4 Coronal plane computed tomography and digital subtraction
angiography image of intravenous leiomyomatosis. A: Preoperative coronal
plane computed tomography demonstrates a mass was present in the left ovar-
ian vein, left renal vein, left external and common iliac vein, as well as within
the inferior vena cava, extending into the right atrium; B: Digital subtraction an-

giography image demonstrates an irregular mass filling defect from the inferior
vena cava to the right atrium.

Operation and pathology

Cardiac and vascular surgery was carried out under gen-
eral anesthetic and with circulatory arrest. The pelvic
masses were partially resected because of extensive le-
sions, including bilateral accessories. The left ovarian vein
was cut off and the IVC and right atrium opened; the size
of tumor within the atrium was about 8 cm X 6 cm X
6 cm. The surgeons separated the adhesion between the
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mass and the wall of the vascular structure and heart and
peeled the lesions completely. The length of tumor within
the vascular structure and heart was 30 cm. All the masses
looked red and had the same pathological features, show-
ing a spindle cell tumor, size consistency, less karyokinesis
and with a thick wall vessel in the mesenchyme. Subse-
quently, the pathological report confirmed IVL.

DISCUSSION

The neoplastic smooth muscles of IVL are histologically
and cytogenetically similar to benign leiomyomata but
might behave in a “malignant” fashion, with not only in-
volvement of pelvic veins, IVC, renal veins, pulmonary ar-
tery and right cardiac chamber, but also distant metastasis,
such as lung, brain, lymph nodes and so on". Although
cardiac involvement is present in up to 10% of cases”, in
the last 10 years the literature contains more reports of
IVL and fewer than 100 cases with cardiac involvement.

So far, the pathogenesis of IVL s still unclear; one pos-
sibility is that the tumor originated from smooth muscle in
the vessel wall and the other that it is the uterine leiomy-
oma which invaded the uterine vein and extended exten-
sively. The current patient had a history of hysterectomy
5 yeats ago. CT imaging revealed an irregular enhancing
tumor in the pelvis invading into the left ovarian vein, re-
nal vein and common iliac vein, as well as within the IVC,
extending into the right atrium. The mass was not adhe-
sive with the wall of the vascular structure and heart and
was resected completely. Therefore, the case was inclined
to support the second theory of pathogenesis.

Clinical characteristics of IVL mainly depend on the
location and scale of lesion. More distal intravascular ex-
tension of the tumor can result in various cardiorespira-
tory symptoms. Symptoms of abdominal pain, shortness
of breath, palpitation and edema of the lower extremi-
ties are the most common and occasionally present with
Budd-Chiari syndrome, pulmonary embolism and sud-
den death®™. The prominent clinical manifestation of the
present case was shortness of breath and mild edema of
the lower extremities. The reason for misdiagnosis pre-
operation may be because it is not a typical symptom for
IVL diagnosis.

Previously, many case reports described characteristic
imaging features, including nodular, enhancing tumors
that appear to originate in the uterus and extend into the
venous system, causing expansion of the involved vas-
cular structures and heart”. Echocardiographic features
of IVL with cardiac extension include a hyperechoic
clongated mobile mass extending from the IVC and an
irregular mass in the atrium. The tumor in the atrium usu-
ally is misdiagnosed as myxoma, although some key points
of a differential diagnosis are advanced”, as happened in
the present case. Usually, more imaging examinations are
needed. Contrast-enhanced CT, CTA and post-processing
(multi planar reformation, maximum intensity projection )
can directly show the tumor and full-scale path of exten-
sion, which is the key for the establishment of an opera-
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tive plan'”. A pelvic irregular tumor usually presents with
inhomogeneous distinct enhancement and the iliac vein,
ovarian veins, IVC and right atrium are usually involved,
distended and filled with an enhancing mass. In addition,
IVC can be distended with a non-enhancing thrombus.
In the present case, CT imaging revealed a lobulated in-
homogeneous enhanced mass in the pelvis and a long,
serpentine and elongated mobile mass extending from the
left ovarian veins, left internal iliac vein, continued to the
IVC and extending into the right atrium. However, it is
sad that it did not raise the presumptive diagnosis of IVL.
In retrospect, once this disease is discovered, the diagno-
sis of IVL should be considered by combining the CT
features with the history of uterine myoma. Pre-surgical
CT examination is very important. Magnetic resonance
imaging (MRI) features of IVL were also reported, similar
to the findings of CT but with advantages of superb soft
tissue contrast resolution, direct multi-planar imaging ca-
pability and unique ability to assess blood flow.

According to imaging features, the differential diag-
nosis of IVL mainly includes intravenous thrombus, leio-
myosarcoma, right atrial myxoma and tumor thrombosis
with malignant carcinoma, for example, renal carcinoma,
hepatocellular carcinoma, adrenal cortical carcinoma,
ere. The differential diagnosis points of them have been
described by previous reports™*. Therefore, here, we
summarize the diagnosis points of IVL: (1) Middle-aged
women, usually with a history of hysterectomy; (2) Pelvic
irregular mass with inhomogeneous enhancement, inva-
sion in the pelvic vein and extending to the IVC, some-
times to the right atrium; (3) Lesions widely infringing the
venous system is an important feature; (4) The mobile
mass within the right atrium is always accompanied with
a large mass in the IVC and continued; and (5) The mass
in the heart and vein structures have no adhesion with
the wall of heart and vein. According to these features,
the present case was a typical IVL case but it was misdi-
agnosed pre-operation; to our knowledge, it was the first
case confirmed in our hospital. Although these features
strongly suggest the diagnosis of IVL, the final diagnosis
depends on histopathology.

Surgical excision is still the best treatment of choice
for IVL and complete removal of the tumor is considered
essential to prevent a recurrence. In fact, it has a high rate
of recurrence because complete resection is a difficult
thing to achieve"”. Once IVL involves the right heart
chamber, a combined multidisciplinary thoraco-abdominal
operation is required. In the present case, the intra-cardiac
and intra-vascular mass was free-floating without involve-
ment of the cardiac structure and vein wall tissue. The left
ovarian vein was cut off and then the mass was resected

(4 9

TR
JBaishideng®

WJCO | www.wjgnet.com

by opening the IVC and right atrium. Only a partial resec-
tion of the pelvic tumor was performed because of the
widespread tumor and involvement of small vessels in the
pelvis. Estrogen would stimulate the tumor to grow!" and
therefore a bilateral oophorectomy was performed.

In conclusion, intracardiac lelomyomatosis should be
considered in a female patient presenting with an exten-
sive mass in the right side of the heart. Imaging technol-
ogy, such as echocardiogram, contrast-enhanced CT and
MRI, can provide important information to reveal the
mass, the range and path of the lesion, and relates to the
surgical plan decision. Consequently, perfect and exact im-
age examination is very necessary pre-operation.
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