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Intravenous Uterine Leiomyomatosis with Inferior
Vena Cava and Intracardiac Extensions’

Dong Hun Kim, M.D., Hye-Sun Seo, M.D.?, Yoon Haeng Cho, M.D.?,
Hee Kyung Kim, M.D.?, Eun Ha Suk, M.D.*

Intravenous leiomyomatosis originating from the uterus and involving the right ven-

tricle, right atrium, inferior vena cava and iliac veins is an uncommon disease. We re-

port here on a leiomyomatosis in a 35-year-old woman who presented with tumors in

her heart and inferior vena cava. The correct diagnosis was achieved by using the

transthoracic echocardiographic, cardiac CT and pelvic MRI findings.
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Intravenous leiomyomatosis is a rare benign neoplasm
that affects women (1). This tumor often co-exists with
uterine leiomyoma or leiomyosarcoma and it represents
a cardiac extension through the lumen of veins (2, 3).
Here, we report on a case of uterine leiomyomatosis,
which presented with tumor progression through the
right iliac vein, along the entire inferior vena cava (IVC)
and up to the right atrium and ventricle.

Case Report

A 35-year-old woman was admitted to our hospital
with a recent history dyspnea upon effort. The patient
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had undergone uterine myomectomy 10 months previ-
ously. The physical examination revealed a heart rate of
86 beats/min with sinus rhythm and a blood pressure of
130/80. There was no heart murmur. The blood counts
and blood chemistry were within the normal ranges.
The peak serum levels of the creatine kinase-MB frac-
tion (CK-MB) and troponin T were 4.2 ng/mL (normal
range: 0-5.8 ng/mL) and 0.06 ng/mL (normal range: 0-
0.1 pg/mL), respectively. The level of pro-BNP (B-type
natriuretic peptide) was elevated to 796.8 pg/mL (nor-
mal range: 0-97.3 pg/mL). The plain chest radiography
showed mild cardiomegaly and no active lung lesion.
Transthoracic echocardiography revealed a tumor in the
right atrium that appeared lobulated with hypoe-
chogenic internal areas. The mass was initially misdiag-
nosed as atrial myxoma. Echocardiography also re-
vealed a large, mobile mass extending from the IVC into
the right atrium and ventricle, without evidence of at-
tachment to the right atrial or ventricular walls (Fig. 1A).
A cardiac CT scan confirmed the presence of an ovoid
mass in the right chambers of the heart and in the inferi-
or vena cava, with extensive thrombosis extending to
the confluence of the common iliac veins, and with fur-
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Fig. 1. A 35-year-old woman with leiomyomatosis involving the
IVC and heart.

{ A. Transthoracic echocardiography demonstrated a large homo-
geneous echogenic mass (arrows) extending from the IVC into
the right atrium and ventricle and it fully occupied these heart
chambers.

B. The coronal (right) and sagittal (left) multiplanar reformation
images showed a heterogeneous enhancing mass (arrows) in-
| volving the right atrium and IVC.

| C. The axial pelvic CT scan demonstrated multiple encapsulat-
ed masses (asterisks) in the uterus and a dot-like filling defect,
which was suspected of being thrombus, in the right external ili-
| ac vein (arrow).

D. The tumor specimen from the IVC showed a well circum-
scribed grey-white mass with a firm, rubbery consistency and it
measured 22.5 X 4.5 X 2.5 cm.

E. H & E staining revealed elongated spindle cells arranged in inter-
lacing fascicles (H-E, X 100). The immunohistochemistry revealed
strong cytoplasmic staining for desmin (insert image, X 200).
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ther thrombotic material inside the right uterine vein
(Fig. 1B). In addition, heterogeneously attenuated solid
masses and multiple cystic lesions were also found in
the uterus (Fig. 1C). Pelvic MRI revealed uterine leiomy-
omas and the presence of complex solid and cystic
masses (not shown).

Surgery was performed over two sessions in the same
day. Median sternotomy was performed. The right atri-
um and inferior vena cava were opened and a reddish-
beige smooth, ovoid mass was removed from the right
cardiac chambers and the IVC (Fig. 1D). In addition,
through another incision that was made at the right low-
er abdominal quadrant, tumor thrombi were extracted
from within the IVC and the right common iliac vein.
Seven days after median sternotomy, the patient under-
went a follow-up CT scan, which revealed the absence
of any residual abnormal mass inside the cardiac cham-
bers (not shown). The postoperative period was un-
eventful, and the patient was discharged from the hospi-
tal on the 10th day after undergoing median sternoto-
my.

The histologic specimens from the right heart and IVC
were diagnosed as leiomyomatosis without any features
of malignancy. Grossly, the IVC mass was a well-cir-
cumscribed, grey-white tumor with a firm, rubbery con-
sistency, it weighed 163 gm and it was 22.5 X 4.5 X 2.5
cm in size (Fig. 1D). The cut surface showed a whorled
appearance with cystic changes. Histologically, the tu-
mor consisted of intersecting fascicles of spindle cells
with eosinophilic cytoplasm and bland, elongated nuclei
with blunted ends (Fig. 1E). Mitotic features were rare.
The immunohistochemical staining showed that the tu-
mor cells were positive for desmin (Fig. 1E, inlet) and
actin, but they were negative for CD34 and S-100 pro-
tein. All the resected margins were tumor free.
Hysterectomy was not performed as the surgeon chose
a two-stage operation because of the invasiveness of the
combined cardio vascular/gynecological approach and
the risk of bleeding due to the systemic heparinization.
At three months post-surgery, the patient has been
symptom free and doing well without any evidence of
tumor recurrence.

Discussion

IVC leiomyomatosis is rare tumor that predominantly
occurs in women (1-3), and almost all these patients
have a history of hysterectomy or myomectomy, like
our patient. The symptoms of these patients occur sec-

ondary to the vascular extension and obstruction by the
tumor. Two mechanisms have been proposed to explain
the spread and growth of tumor into large vessels. The
first concerns the direct invasion into the intima of the
venous sinuses of the myometrium by the leiomyoma-
tous cells that originate from the uterine myometrium,
and the second concerns the proliferation of smooth
muscle cells in the venous walls of the uterine veins or
pelvic veins (4, 5). In rare cases, the intravenous leiomy-
omas extend to the right cardiac chambers and this can
cause various symptoms that range from dyspnea (as in
our case), tachycardia, sudden death, cardiac tampon-
ade and arrhythmias to abnormal bleeding, edema of
the inferior limbs and even to Budd-Chiari syndrome by
the tumor increasing the blood pressure (6). Therefore,
an early and accurate diagnosis is crucial for a good
prognosis. IVC leiomyomatosis is usually diagnosed by
echocardiography, CT and MRI (7}, and the operative
strategy can be determined by cardiac catheterization
and venography of the IVC. In addition, transabdominal
or transvaginal ultrasonography and pelvic MRI can be
used to locate the primary site of the tumor. In our de-
scribed case, the cardiac tumor was initially detected by
echocardiography and the intravenous uterine leiomy-
omatosis with the IVC and intracardiac extensions was
confirmed by cardiac CT, whereas pelvic MRI localized
the uterine leiomyoma and demonstrated its benignity.
Surgery is the treatment of choice for leiomyomatosis
and can be performed using a single or double-stage pro-
cedure. Complete resection of the tumor and thrombus
should be achieved due to its propensity to recur despite
its benign nature (8-10). The described case is a typical,
but interesting example of intravenous uterine leiomy-
omatosis with IVC and intracardiac extensions, and we
diagnosed all this according to the echocardiographic,
cardiac CT and pelvic MRI findings.
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