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Introduction

Intravenous leiomyomatosis (IVL) is a rare aggressive 
disease (1). Because the symptoms are not obvious, the 
disease is difficult to diagnose. The first case on IVL 
in 1896 (2) and Dürck (3) first reported on a patient 
with intracardiac leiomyomatosis (ICL) in 1907. Adult 
women are more susceptible to this disease (4,5). Vascular 
ultrasonography is important for the diagnosis of IVL. 
The special point is that we found an anomaly pass the 
echocardiogram. To further confirm the diagnosis by 
computed tomography (CT) and vascular ultrasonography. 
Surgery is currently the most appropriate option for IVL 
and ICL (6). At present, radical tumor resection has been 

proven to be cured (7). The overall survival of patients at 
3, 5 and 10 years after operation was 87.5%, 75.0% and 
56.3%, respectively (8). Li et al. stated that the recurrence 
rate is almost 0 if complete resection is achieved (9,10). We 
present the following article in accordance with the CARE 
reporting checklist (available at https://dx.doi.org/10.21037/
apm-21-3093).

Case presentation

A 55-year-old woman was admitted to our hospital 
because of dizziness over 3 months. She had a history of 
hypertension and coronary heart disease. She underwent a 
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total abdominal hysterectomy 7 years earlier to treat uterine 
myoma. Baseline blood test on admission to the hospital 
showed hyperlipidemia.

A long, cord-like mass with inhomogeneous echo was 
detected through the right ventricular inflow and outflow 
tract and the 2 pulmonary arteries by echocardiography. 
Coronary CT showed a large low-density echogenic shadow 
in the right atrium, passing through the tricuspid valve 
to the right ventricle, and spreading in both pulmonary 
arteries. Vascular ultrasound revealed a solid, mixed 
echogenic mass invading the inferior vena cava like a rope 
(Figure 1).

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

We searched the literature related to this disease in National 
Center for Biotechnology Information (NCBI), web of 
science (WoS), China national knowledge infrastructure 
(CNKI), etc. Birch-Hirschfeld first reported on IVL in 
1896 (2). It is a rare benign neoplasm with quasi-malignant 
behavior characterized by intravascular smooth muscle cell 
proliferation (2,9). IVL can be aggressive. As the tumor 
can extend into the inferior vena cava, the right cardiac 
chambers, and even the pulmonary artery, IVL can lead to 
vascular occlusion, heart blockage, or death (9,11). In 1907, 
Dürck first reported on a patient with ICL (3). 

Two views on the pathogenesis of IVL. One is that 
uterine leiomyomatosis invades the venous system and 
involves the inferior vena cava. The other is related to 
estrogen levels and chromosomal karyotypes. Changes in 
estrogen in the body lead to smooth muscle cells in the vein 
wall (12).

Epidemiological characteristics

The incidence of IVL is low. As of 2018, fewer than  
300 cases of IVL patients have been reported (13). In 
recent years, the detection rate has gradually increased with 
diagnostic improvements, but case reports and small case 
series still dominate the literature. It has been reported Fi
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that approximately 30% of women of reproductive age 
may suffer from this disease (14). Extrauterine involvement 
occurs in approximately 30% of IVL cases, and intracardiac 
extension accounts for about 10% (4,5).

Our literature review identified 18 articles and  
245 patients with IVL in China. In our literature, 0.97% of 
patients with hysteromyoma were diagnosed with IVL (15),  
54.3% of the IVL patients were intracardiac cases, and 
13.5% involved the pulmonary artery. The mean detection 
age of IVL was at 50 years (11).

Pathogenesis

The pathogenesis of IVL is not fully understood. In 1975, 
Norris and Parmley reported that the origin of IVL might 
be from the wall of veins in the myometrium or develop 
due to the abnormally extensive vascular invasion of 
myometrial leiomyoma (16). Merchant et al. encountered 
a peculiar vascular structure in the myometrium, in which 
arteries were found to float freely in cleft-like spaces (17). 
By injecting different colored dyes into uterine arteries and 
veins, these spaces were shown to have venous channels 
and were considered important in the pathogenesis and 
development of IVL.

Quade et al. and Dal Cin et al. suggested that a specific 
chromosomal aberration, namely der(14)t(12;14)(q15;q24), 
might be a characteristic of IVL (18,19). They proposed 
that IVL originated from a uterine leiomyoma with a 
t(12;14)(q15;q24). The presence of an extra copy of 12q15-
qter and/or the loss of 14q24-qter may be a critical genetic 
event leading to intravascular intrusion and proliferation.

Symptoms

Almost 20–30% of IVL patients were asymptomatic. The 
common symptoms of IVL include pelvic mass, abnormal 
vaginal bleeding or excessive menstruation, abdominal 
distension or pain, chest distress or palpitation, lower limb 
swelling, dyspnea, or faintness. When the tumor spreads 
to the heart or pulmonary artery, more patients experience 
chest discomfort, shortness of breath, faintness, or sudden 
death (4,20). 

We report on a female IVL patient who presented with 
dizziness, and discuss the unexplained filling defects within 
the right cardiac chambers and pulmonary arterial system.

Li divided IVL into 4 stages according to the extent 
and course of the disease (21). In stage I there is almost no 

vascular obstruction or symptoms, except for lesions in the 
uterine. In stage II, the lesions invade the pelvic vessels, and 
there are usually no obvious clinical symptoms. In stage III, 
the tumor extends to the inferior vena cava, with clinical 
manifestations of symptoms, including lower extremity 
venous reflux disorder, inferior vena cava syndrome, or 
Budd-Chiari syndrome. In stage IV, the tumor invades 
the cardiac cavity, which might lead to right ventricular 
dysfunction.

Medical history

In our literature, the proportion of patients with uterine 
myoma in IVL was about 65.15%, but in the 46 cases 
reported in Wang’s study, all patients suffered from 
uterine myoma (22). A retrospective analysis showed that 
approximately 64% of patients had previously undergone 
hysterectomy, and the time from hysterectomy to the onset 
of IVL ranged from 6 months to 20 years (23). In our 
literature review, around 38.6% of patients had previously 
undergone myomectomy or hysterectomy.

Transfer style

IVL invades the systemic venous circulation mainly via the 
uterine iliac vein (the most common route) and the ovarian 
vein (20). Eighty-eight cases of metastasis were recorded, in 
which 70 were via the uterine iliac vein and the rest via the 
ovarian vein.

Auxiliary examination

Vascular ultrasonography
Vascular ultrasonography is important for the diagnosis 
of IVL and can provide information about intravascular 
thrombosis The main feature is a cord-like inhomogeneous 
substantive echo from the inferior vena cava extending to 
the right cardiac cavity with a clear boundary in the vessel 
and in the cardiac cavity (24).

Doppler ultrasound can be used to show the blood flow 
within the tumor thrombus. However, it is difficult to 
see small leiomyomas in small blood vessels, especially in 
asymptomatic patients.

Clement et al. divided IVL into 3 types according to the 
morphology and location of the tumor (25). The solid type 
is characterized by a large, solid hypoechoic mass in the 
paracervix or parauterine. The venous type is characterized 
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by multiple bead-like nodules distributed along the uterine 
vein. The active type is characterized by a cord-like or 
worm-like tumor that enters the iliac vein.

Echocardiography
Echocardiography is typically chosen as the first-line 
method for ICL imaging. IVL should be suspected 
when echocardiogram reveals a right-sided cardiac mass 
originating from the inferior vena cava, especially in women 
with a history of hysterectomy or uterine leiomyoma. If the 
tumor has no stalk and moves freely in the inferior vena 
cava and right-sided cardiac chambers without attaching 
to the endothelial surface or endocardium, the diagnosis of 
IVL should be made (26).

CT and magnetic resonance imaging (MRI)
Imaging methods, such as CT or MRI, are generally used 
for IVL diagnosis due to high readability and large field of 
view. CT vascular reconstruction imaging can clearly show 
the tumor's location, size, and extension pathway, indicating 
its clinical significance in establishing a well-prepared 
surgical plan to achieve a good treatment outcome (27).  
After multiplanar reconstruction (MPR)/maximum intensity 
projection (MIP)/volume reconstruction (VR) or other 
3D post-processing technologies of CT, the tumor can 
be displayed in all directions and from multiple angles. 
Tumors show different characteristics. Crutch-head sign 
in CT describes the shape of the tumor extending from 
the inferior vena cava to the right ventricular system. In 
addition, the tumor in the widened inferior vena cava was 
heterogeneously enhanced, and several cord-like tortuous 
blood vessels were observed within the tumor using CT. 
Zhang defined this as the hemp rope sign (27,28).

MRI of  an IVL wil l  display isointense T1 and 
heterogeneous T2 signal intensity with heterogeneous post-
contrast enhancement not seen in bland thrombi (11,14).

Pathology

Pathology is the gold standard for diagnosis. Zhang found 
some patients’ estrogen and progesterone receptors (PR) 
may be positive (29). In our literature, 128 of 133 patients 
recorded positive expression of estrogen. At the same time, 
132 cases of progesterone expression and 51 cases of smooth 
muscle actin (SMA) expression were all positive.

Fan et al. found that desmin, SMA, and Ki-67 were 
positive in the ICL tumor, which could be used as 
biomarkers to identify IVL (30).

Treatment

Surgery
Surgery is the most common and effective tumor treatment 
option. One- or two-stage surgery can be selected based 
on a number of reasons, including the surgical tolerance of 
patients and the anatomical structure of the tumor (31,32). 
The time of one-stage operation is generally longer, and 
the incidence of complications, such as bleeding, is higher. 
Two-stage surgery, which includes the suprarenal stage 
and infrarenal stage, is more likely to be used because of 
its shorter operation time, reduced risk of bleeding, and 
safer resection of intracardiac tumor masses (33). Guo et al.  
reported that the complications of one-stage surgery 
include pleural effusion, superior laryngeal nerve injury, and 
pulmonary infection, and the complications of two-stage 
surgery include pleural effusion, intestinal obstruction, and 
arrhythmia. There was no difference in the incidence of 
complications between the 2 operation styles. Two patients 
had tumors that progressed into the inferior vena cava when 
they underwent two-stage operation (34). Fan et al. found 
that the recurrence, complication, and infection rates in 
two-stage operation are lower than one-stage operation (30). 
However, Wang et al. found that, compared with one-stage 
surgery, two-stage surgery had a longer operation time, 
greater blood loss, and longer hospital stay (35).

A US study found that only 25% of patients had tumors 
completely removed during one-stage surgery, and 75% 
had residual lesions after surgery (36). Three perioperative 
deaths were due to intraoperative pulmonary artery 
rupture, intraoperative inferior vena cava laceration, and 
postoperative retroperitoneal hemorrhage. Ma et al. reported 
that cardiopulmonary bypass, especially deep hypothermic 
circulatory arrest, could be used as a surgical technique of 
patients with right atrial or even pulmonary artery invasion, 
reducing blood loss and successfully resecting tumors (37).

The successful treatment of IVL greatly depends on 
whether the tumor can be completely resected (38). Shen 
and Ma recommend bilateral salpingo-oophorectomy to 
avoid recurrence (39). 

Pharmacotherapy

Considering the high estrogen receptor (ER) and PR 
expressions in IVL patients, hormonal therapy is widely 
used.

Kokawa et al. found that high estradiol and ER might 
affect the growth and invasion of IVL (40). In our literature, 
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41 patients received hormonal drugs, such as tamoxifen or 
medroxyprogesterone. Li found that anti-estrogen therapy is 
also an important treatment for IVL patients with inoperable  
or residual tumors, or recurrence after surgery (21).

It has been reported that after 1 month of preoperative 
endocrine therapy (tamoxifen combined with goserelin 
acetate SR depot), when the condition improved, the 
tumor became smaller, and the staging operation could 
be performed (41). In their study, Guo et al. reported that 
4 patients who received estrogen suppression therapy 
(triptorelin acetate or goserelin acetate + letrozole) before 
two-stage surgery had an increase in the size of their pelvic 
tumor, rather than a decrease (34).

There is little literature on whether hormone therapy can 
reduce the recurrence of IVL after complete tumor resection. 
The average treatment time was 6.83±0.66 months. The 
patients were followed up for 3–55 months, and 6 patients 
relapsed (42).

It is uncertain whether hormone therapy can inhibit the 
growth of residual tumors in IVL patients with incomplete 
resection of tumors. Mitsuhashi et al. reported that a 
patient with IVL involving the atrium was treated with 
anti-estrogen for 6 months after incomplete resection 
of the tumor (43). After withdrawal anti-estrogen, the 
residual tumor in the pelvis increased significantly, and re-
administration continued to inhibit tumor growth. In their 
study, Hameleers et al. reported that a patient with IVL 
was treated with anti-estrogen for 3 years after incomplete 
removal of the tumor (44). Although the tumor increased 
slowly, it remained stable. In their literature review, Li et al.  
found that, in 36 cases with incomplete IVL resection, 
postoperative application of anti-estrogen therapy did not 
reduce the recurrence rate (10).

Follow-up and recurrence

We conducted the first telephone follow-up 6 months 
after the operation. The patient's vascular ultrasound 
examination at the local hospital showed that there was no 
obvious abnormal echo in the vein.

In our literature, the recurrence rate recorded in the  
4 cases series was 47.83% (11/23), 43.48% (20/46), 
12.50% (2/16), and 10.00% (2/20), respectively. Li et al. 
stated that the recurrence rate is almost 0 if complete 
resection is achieved (10); however, recurrence is expected 
in cases where complete resection is not achieved (35). In 
their study, Ahmed et al. reported a 30% recurrence of 
postoperative tumors (45). 

Wang et al. reported that the recurrence rate of IVL with 
inferior vena cava or heart involvement was 27.8% in their 
study (35).

Regardless of whether surgery is performed, long-term 
follow-up is essential. In previously published studies, 
some patients showed continued growth of incompletely 
resected intravenous tumors from 7 months to 15 years 
after surgery, resulting in a high recurrence rate of 30% (46). 
Du et al. reported that the recurrence rate of 18 patients 
with IVL their 2011 study was 16.6%, suggesting that the 
young age of onset and the initial size of the tumor may be 
predisposing factors for recurrence (47). 

The recommended follow-up intervals are 3, 6, and  
12 months after operation, and annually after that (30). 
Pelvic ultrasound, venous ultrasound, and CT venogram 
follow-up is at the clinician’s discretion, and there are 
currently no guidelines (30). 

In conclusion, IVL is a rare disease that often occurs 
in perimenopausal women with symptoms of venous 
thrombosis or right atrial mass. Early detection and accurate 
diagnosis is a necessary condition for good recovery. 
Surgery is still the best treatment option for IVL.
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