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Introduction
Intravenous leiomyomatosis is a rare benign uterine 
tumor that can proliferate throughout the venous system 
without invading it [1]. Its treatment represents a surgical 
challenge since it requires the coordination of cardiotho-
racic, vascular, and gynecological surgeons [1, 2]. Com-
plete excision is ideal since incomplete resection can lead 
to recurrence and lifelong morbidity [2, 3].

We present the case of a 42-year-old woman with a 
uterine mass that expanded into the pelvic veins, inferior 
vena cava, and right atrium. After the complete removal 
of the mass, the patient underwent full recovery. IVL 
with cardiac extension was the final diagnosis.
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Abstract
Background Intravascular leiomyomatosis (IVL) is a histologically benign smooth muscle tumor arising from the 
uterus that can spread through the pelvic veins and, on rare occasions, extend as far as the heart via the inferior vena 
cava. Despite its benign characteristics, it can behave like a malignant tumor leading to significant morbidity and even 
mortality if left untreated.

Case presentation The patient is a 42-year-old woman with a past medical history of uterine leiomyomas. She 
presented with heavy bleeding and frequent spotting; therefore, she went to her gynecologist. After further 
evaluation, a mass within the uterus that expanded into the pelvic veins, inferior vena cava, and right atrium was 
discovered. After the complete removal of the mass, the patient underwent full recovery. IVL with cardiac extension 
was the final diagnosis.

Conclusion Although IVL is rare, it must be considered in women who underwent previous hysterectomies 
or myomectomies and present with symptoms of right heart failure. The ideal therapy will need the aid of a 
multidisciplinary team and will depend on the patient’s symptoms, previous operative history, the tumor’s extension, 
and resectability.
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Case Report
Patient is a 42-year-old woman with a past medical his-
tory of uterine leiomyomas. She underwent several 
fertility treatments in her youth, including ovarian stim-
ulation, hormonal therapies (GnRH agonist), and myo-
mectomies (two were performed at ages 30 and 33 and 
measured 2  cm in diameter) overall; nevertheless, all 
failed. She got tired of doctors and treatments so she 
stopped going to follow-up visits.

In recent years, her leiomyomas had grown to a wor-
risome size, and in the last year, she began to experience 
heavy bleeding, frequent spotting, and anemia, so she 
went to her gynecologist.

On clinical examination, an otherwise healthy patient 
with no signs of right-sided heart failure symptoms, 
including swelling and shortness of breath, was encoun-
tered; her vital signs were normal however, on her lower 
abdomen, a palpable mass 10 × 10  cm mass was discov-
ered, along with some mild discomfort in the lower abdo-
men and pelvis. No other masses or lymph nodes were 
found at that time. Due to this, complementary exams 
were needed, Complete blood count showed hemoglobin 
of 11  mg/dl, EKG was normal and a contrast-enhanced 
computed tomography revealed a 17.6 × 7.2 × 10.3  cm 
uterus. It had multiple soft tissue density fibroids 
with central calcifications, the largest one measured 
4 × 5 × 2  cm and was in close contact to the parametrial 
vessels.

Upon reviewing the venous phase of the CT, we were 
surprised to discover that within the lumen of the right 
internal iliac vein, the right common iliac vein, and the 
inferior vena cava (IVC), there was a mass causing a het-
erogeneous filling defect that extended from the uterus 
into the right atrium. All other organs were normal at 
that time.

With these findings, a transesophageal echocardio-
gram (TEE) was done, revealing that the 3 × 1.5 cm mass 
moved freely into the cardiac chambers without compro-
mising the tricuspid valve or any other structure (Fig. 1A 
and B). The mass reached the heart through the IVC; and 
moved freely with the cardiac cycle. (Fig. 1C)

The patient was admitted and was started on enoxa-
parin on an initial presumption of hypercoagulability. 
Intravascular leiomyomatosis, intravenous thrombus, 
Budd–Chiari syndrome, right atrial myxoma, renal cell 
carcinoma, and primary leiomyosarcoma were among 
the differential; therefore, a cardiothoracic assessment 
was needed. After the patient was informed of her prog-
nosis and the possible resection of all tissues involved, a 
thoracic and abdominal approach was decided.

At laparotomy, a radical hysterectomy was completed, 
thoroughly removing the pelvic tumor; care was taken 
to completely remove the cardinal ligament, rectovagi-
nal ligament, and vesicouterine ligament. Once that was 
completed attention was placed on the infundibulopelvic 
ligament, broad ligament, and then round ligament. The 
ureter was identified and uterine artery was cut. After 
amputation of the vagina, pelvic lymphadenectomy is 
performed.

Following this, a median sternotomy and cardiopulmo-
nary bypass (CPB) were initiated to begin the thoracic 
approach. Once a deep hypothermic circulatory arrest 
was achieved, a veno-cavotomy was done in the infra-
renal IVC, which allowed the complete removal of the 
5 × 1.5  cm tan-cream luminal mass from the IVC and 
iliac veins. The venacavatomy was closed in a one-layer 
fashion, and then attention was placed on the heart. The 
right atrium was exposed, and the 1.5 × 14  cm whiteish 
solid mass was removed from the right atrium and infe-
rior vena cava under TEE guidance. Once the tumor was 
removed, CPB was re-established. (Fig.  2A) The heart 

Fig. 1 A: CT, filling defect on lower vena cava and mass on uterus. B: CT reconstruction, the whole extent of the mass is seen. C: Echocardiogram, the 
mass is seen within the right atrium
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was de-aired, and the patient was rewarmed and weaned 
off CPB without complications. Post CPB, another TEE 
examination confirmed that the cardiac chambers were 
free from tumors.

The excised masses consisted of 2 pieces each measur-
ing 5 × 1.5 cm and 14 × 1.5 cm. (Fig. 2B & Supplementary 
Video)

Pathology confirmed an intravascular leiomyoma. The 
masses had multiple fascicles of uniform, spindle-shaped 
smooth muscles without dysplasia or atypia. On immu-
nohistochemical staining, it showed positivity for muscle 
actin. (Fig. 3)

The patient’s postoperative course was uneventful; 
she was discharged from the intensive care unit (ICU) 
on postoperative day three and admitted to the general 
ward. After she tolerated a full diet, she was discharged 
under strict surveillance and with long-term nonsteroidal 
estrogen receptor antagonist therapy.

Two years after the initial surgery, the patient is doing 
well without signs of recurrence.

Discussion
Intravascular leiomyomatosis (IVL) is an extremely rare 
mesodermal cell tumor [1]. Since the first description of 
IVL in 1896, fewer than 300 cases have been reported in 
the English literature [1, 2]. It primarily affects women 
of reproductive age (30%) and has extrauterine involve-
ment in about 30% of cases [1, 3]. As it was found in our 
patient.

This disease can grow over many years from the uterus 
into the pelvic vein, renal vein, vena cava, and finally 
into the right atrium [2, 3]. In a few reported cases, the 
tumor can even travel into the right ventricle and pul-
monary artery through the tricuspid valve, resulting in 
sudden death [1]. Nonetheless, intracardiac extension 
is extremely rare and, since first described by Dürck in 
1907, accounts for only about 10% of all cases [4]. The 
pathogenesis of IVL is not yet fully understood [1, 4]. 
However, it is thought that the origin of IVL happens 

because there is an abnormal abdominal vascular inva-
sion of the myometrial leiomyoma into the walls of the 
veins [1, 2]. Further investigations from Quade et al. and 
Dal Cin et al. have suggested chromosomal aberrations 
that may lead to intravascular intrusion and prolifera-
tion [5]. It can also appear due to a hormonal stimulus, 
as some patients with IVL underwent fertility treatments 
and had twin pregnancies [1, 5]. As it happened to our 
patient.

The clinical manifestations of IVL are related to the 
extent of involvement [1, 3]. When the tumor is con-
fined to the uterus, patients may be asymptomatic or 
experience abdominal pain, bleeding, leucorrhea, and 
abdominal mass [4]. Lower limb edema, ascites, throm-
bosis, and hepatosplenomegaly may occur as the disease 
progresses and affects the inferior vena cava; when the 
tumor reaches the right atrium, it can cause palpitations, 
dyspnea, and syncope [1, 3]. Since the symptoms are 
broad and non-specific, a delay in diagnosis can occur; 
therefore, a thorough understanding of this pathology 
is needed to reach the final diagnosis [4, 6]. In our case, 
she had bleeding and anemia. Nonetheless, no history of 
right-sided heart failure was found at the time.

Macroscopically, intravenous leiomyomatosis is a nod-
ular growth with wormlike extensions into the uterine 
veins [1, 7]. Histopathologically, it shows benign smooth 
muscle growing within the veins [1, 8]. It can be classified 
into many variants, such as cellular, atypical, epithelioid, 
myxoid, and lipoleiomyoma [1, 3, 5].

Ultrasound, doppler, CT, and Magnetic resonance 
imaging are needed for diagnosis and confirm disease 
extension [5, 6]. These tumors are usually seen as an 
elongated mobile mass extending from the veins of the 
lower body into the right heart chambers [1, 5, 7]. In our 
patient, during the CT, we discovered the mass within 
the patient’s veins that completely changed our approach 
and our initial diagnosis.

Surgery is the most effective treatment, but it depends 
on whether the tumor can be excised entirely [2, 4]. Since 

Fig. 2 A: Removal of the mass from the patient, sternotomy and laparotomy is seen (arrows), B: The mass is completely removed from the patient’s veins
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1982, two surgical procedures have been performed to 
treat intravascular leiomyomatosis with heart extension 
[9, 10]. The first requires completely removing the intra-
cardiac and intracaval mass through a one-stage surgical 
approach, and the other requires a two-stage abdominal 
stage and a thoracic stage; the approach will depend on 
the preoperative status of the patient and the extension 
of the tumor [1, 2]. Yet, the two-stage surgery is usually 
preferred because of its shorter operation time, reduced 
risk of bleeding, and safer resection of intracardiac tumor 
masses [6, 7]. As it was done in our patient.

Complete removal is the only way to ensure a favor-
able prognosis, yet, close surveillance is needed as tumor 
recurrence (22.2 to 30%) can occur up to 15 years after 
the surgery. (10, 11) Postoperative hormonal therapy 

with antiestrogens, aromatase inhibitors, hysterectomy, 
or bilateral salpingo-oophorectomy is recommended to 
prevent this complication. (1, 11) As it was done with our 
patient.

IVL is a rare, aggressive condition that, due to its indo-
lent course, can range from being entirely asymptomatic 
to experiencing symptoms of right heart failure. There-
fore, early detection and close surveillance are vital to 
ensure a good recovery.

Conclusion
Although IVL is rare, it needs to be in our differential. 
Especially on women who underwent previous hyster-
ectomies or myomectomies. The ideal treatment will 
require the joint efforts of a multidisciplinary team and 

Fig. 3 A: Pathology, fusocellular proliferation arranged in fascicles without atypia or mitosis is seen. B: Vascular structures: arteries, veins and capillary 
vessels seen with prominent walls. C and D Fibroid uterus showing positivity to Trichromic and Elastic 10
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will depend on the patient’s symptoms, previous opera-
tive history, the tumor’s extension, and resectability. If 
complete resection is achieved, recurrence is rare, yet if 
complete removal is not achieved, recurrence can appear 
in up to a quarter of patients.
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