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Abstract

As a rare benign tumor, intravenous leiomyomatosis (IVL) can spread 
into the heart and lead to severe cardiac symptoms. A 50-year-old 
woman presented with progredient dyspnoea after hysterectomy for 
intrauterine leiomyoma 2 years ago. Diagnostic imaging revealed 
a tumor in the right atrium continuing from the right ovary passing 
within the right ovarian vein and the dilated inferior vena cava. The 
patient underwent a one-stage combined surgical operation with ex-
tracorporeal circulation in cooperation with gynecologists, cardiac 
surgeons and vascular surgeons. The tumor could be removed en 
bloc by access from the right atrium. The histological examination 
revealed IVL after hysterectomy.
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Introduction

While leiomyoma is one of the most frequent tumors in females 
[1], intravenous leiomyomatosis (IVL) is rarely observed [2].

IVL is a rare benign intravascular tumor, and the tissue of 
origin is not absolutely clear [3].

Concerning the etiology and pathophysiology of this tu-
mor, there exist two theories: some suggest tumor origin from 
smooth muscle cells of the vessel wall, and others discuss a 

subsequent invasion of venous channels with origin from uter-
ine leiomyoma [4, 5].

Although histologically benign, IVL might be malignant 
in behavior [6]. It grows within the lumen of pelvic and sys-
temic veins [7] and thereby reaches the right heart and rarely 
even the main pulmonary artery [8-10].

Depending on location and intravascular invasion, IVL 
can cause severe cardiorespiratory symptoms, mainly symp-
toms of right-sided heart congestion such as dyspnea, chest 
pain, syncope as well as edema [9, 11]. If not detected or if 
diagnosed too late, IVL has potentially life-threatening conse-
quences [2, 11].

Surgical excision is the treatment of choice for IVL and 
complete removal of the tumor is necessary to prevent recur-
rence [9].

Case Report

A 50-year-old female, IG/IP, presented to her local cardiolo-
gist with progredient exercise-induced dyspnea and fatigue. 
The patient’s medical history was empty; her surgical history 
comprised a vaginal hysterectomy for intrauterine leiomyoma 
in 2011 and breast reduction surgery in 2002.

In echocardiography, a tumor within the right heart was 
detected and the patient was transferred to Kerckhoff Heart 
and Thorax Centre Bad Nauheim for further diagnostic inves-
tigation. Echocardiography and CT could confirm an intracar-
diac tumor of 8.75 × 4.34 cm extending the whole right atrium 
and ventricle with continuation of at least 12 cm into the vena 
cava inferior (Fig. 1, 2). The vena cava inferior was dilated to 
28 mm. The diastolic function was slightly impaired (E/E’ med 
= 17), and the systolic function was normal.

For exclusion of pulmonary embolism, a CT scan was 
performed and a prophylactically anticoagulation with phen-
procoumon commenced. The CT also revealed ascites and an 
enlarged right ovary of about 8 cm with a suspect mass dis-
seminating into the dilated right ovarian vein and continuing 
in the vena cava to the right heart.

Because of these findings, a malignant neoplasm with 
origin from the right ovary was suspected and the patient was 
transferred to the Department of Gynecology and Obstetrics at 
the University Clinic of Giessen.

A performed ascetic tap revealed no malignant cells. The 
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laboratory examinations were normal.
An explorative laparotomy and thoracotomy was dis-

cussed with the patient. The surgical setting with need of ex-
tracorporeal circulation was planned in cooperation with the 
vascular surgeons and cardiac surgeons. The patient gave her 
informed consent. In interval before surgery, the medication 
from phenprocoumon was shifted to fondaparinux.

The patient underwent a one-stage combined sternolapa-
rotomy. First the median laparotomy was performed and the 
tumor within the right ovary was mobilized and dissected to-
gether with the mass at the beginning of the dilated ovarian 
vein (Fig. 3). The left adnexa were also removed. After that, 
the ovarian vein was dissected at half of its length and sent as 
frozen section.

Further removal of the tumor mass in the remaining ovar-
ian vein was performed by the vascular surgeon and finally 
handed over to the cardiac surgeon.

A median sternotomy was performed and the pericardial 
sac was opened. Cardiopulmonary bypass was instituted be-
tween the ascending aorta, the superior vena cava, and the right 
femoral vein. The right atrium was opened and the tumor of 3 

- 4 cm with smooth surface and with continuation from vena 
cava inferior presented (Fig. 3). It was not adherent at any po-
sition in the heart. As next step the outlet of ovarian vein into 
vena cava inferior was dissected and the tumor was extracted 
en bloc by the access from the right atrium. Transesophageal 
echocardiography (TEE) was performed to confirm complete 
removal of the tumor.

After operation the patient was transferred to the surgical 
intensive care unit. The intraoperative frozen section revealed 
a benign tumor most likely IVL. These results were confirmed 
in final analysis.

The patient was discharged from hospital 12 days later. A 
therapeutic anticoagulation with phenprocoumon was recom-
mended for the 12 following months.

The first follow-up examination after 3 months was com-
pletely normal without any evidence for recurrence.

Discussion

IVL was first described in 1896 by Birsch-Hirschfeld in an au-
topsy case [12]. The first case of IVL with intracardiac exten-
sion was described by Durck in 1907 [13].

Figure 2. CT scan of the intracardiac tumor in the Figure 3. Intraoperative preparation. 

Figure 1. Modified five-chamber view of intracardiac tumor in the right ventricle. 
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In most cases, the extension of IVL is limited to the pelvic 
veins but can occasionally extend to IVC and the right heart 
[3]. But even extension of the IVL into pulmonary circulation 
has been described in literature [3, 8, 14] as well as association 
with multiple pulmonary metastases, despite the fact that IVL 
is a benign lesion [15].

IVL exclusively occurs in females, and the majority have 
undergone previous hysterectomy for intrauterine leiomyoma 
[16] with median time interval between hysterectomy and di-
agnosis of IVL of 4 years [17]. But even intervals of 20 years 
have been reported [18]. Lam et al reviewed 68 cases of in-
tracardiac leiomyomatosis reported in the English literature 
between 1900 and 2003 and found that almost 56% of patients 
had prior hysterectomy [17]. They presumed that in these cases 
IVL in pelvic veins was undiagnosed in the early stage at the 
time of hysterectomy and for that reason could extend via the 
major vessels to the heart [17].

The here presented patient also underwent hysterectomy 
for intrauterine leiomyomatosis 2 years before diagnosis of 
IVL.

Concerning the etiology of IVL, two main theories exist: 
1) IVL arises from the wall of the veins and 2) IVL is due to 
intravascular invasion of intrauterine leiomyoma [4, 5]. Nor-
ris and Parmley found in 14 reviewed cases evidence for both 
of these theories [4]. Finally, the exact etiology of IVL still 
remains unclear.

Patients with IVL involving the heart present with some-
times severe cardiac symptoms due to venous obstruction or 
decreased venous return to the heart [16]. In our case, the pa-
tient had ascites and an enlarged right ovary of about 8 cm. 
In combination with the ascites, a malignant disease was sus-
pected. Postoperative histology revealed hemorrhagic benign 
ovarian cysts.

IVL is often misdiagnosed before histology is obtained 
after surgery [16] as it was the case in our patient where di-
agnosis of IVL was revealed also only after histopathological 

examination. Sudden death due to intracardiac extension has 
been reported in the literature, where IVL is only diagnosed 
postmortem [19].

Apart from primary cardiac tumors, thrombus from other 
intra-abdominal tumors as well as primary vascular tumors 
needs to be considered for differential diagnosis (Table 1) [9, 
16, 20-25]. One of the most difficult differential diagnosis of 
IVL is leiomyosarcoma [16, 26]. In malignant leiomyosarcoma 
histology shows elevated mitosis rate compared to IVL [26].

In our patient the mitosis rate was low with 4 per 50 HPF.
Concerning treatment of IVL, surgery is the treatment of 

choice [11, 17]. Complete removal of the tumor is mandatory 
to avoid re-surgery [17]. The risk of recurrence amounts up 
to 30% in case of incomplete surgery [27]. Bilateral oopho-
rectomy is recommended because IVL is estrogen-dependent 
[28]. In our patient, it was performed because of suspicion of 
malignancy.

Immunochemistry found estrogen and also progesterone 
receptor expression in tumor cells of IVL [29]. Kokawa et al 
found that IVL was related to overexpression of tissue estro-
gen receptor and high concentration of serum estradiol [30]. 
As IVL is estrogen-dependent, tamoxifen can inhibit tumor 
growth, so that it can be a treatment option for patients with 
incompletely resected tumor or postoperative residual tumor 
cells [24, 31].

With presence of intracardiac extension a multidiscipli-
nary surgical approach is necessary which can be performed 
by a one-stage procedure through combined sternolaparotomy 
or two-stage procedure, if the tumor is too extensive or adher-
ent to vascular or cardiac wall [2, 11, 17, 32]. In most cases 
described in literature, the extension of the tumor to the heart 
necessitates sternotomy or thoracotomy and frequently cath-
eterization for cardiopulmonary bypass, whereas some reports 
of successful removal of IVL via laparotomy without need 
for entering the chest surgically exist [3, 16, 33]. Our patient 
had one-stage combined sternolaparotomy with cardiopulmo-

Table 1.  Differential Diagnosis of IVL

Differential diagnosis Diagnostic characteristics Literature
Primary cardiac tumors, e.g. atrial myxoma Typically limited to the heart chambers and not affecting 

IVC [16, 20], often attached to interatrial septum [21, 22]
Peng et al [20]
Bender et al [21]
Harris et al [16]
Cleveland et al [22]

Tumor thrombus (bland or origin of 
other intraabdominal tumors)

No enhancement after contrast fluid in CT scan [20, 
21] or MRI [23], no Doppler signal in US [23]

Bender et al [21]
Peng et al [20]
Fasih et al [23]

IVL Women with history of uterine myoma [9, 24]
Not adhesive with wall of vessels [9, 20]
If there is a mass in heart normally with continuation in IVC [9]
Often spindle-shaped masses, regular  
margin and clear boundary [20]

Xu et al [9]
Peng et al [20]
Liu et al [24]

Leiomyosarcoma Adherent to IVC [16], arise from the wall of IVC,  
typical heterogeneous enhancement in contrast-enhanced 
MRI venography, often necrosis within the tumor [25]
Only proven by histology [16]
Can occur also in men [25]

Harris et al [16]
Huang et al [25]
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nary bypass. But contrary to the findings in our patient, IVL 
reported by Matsuo et al without need for thoracotomy was 
of relatively small caliber without blockage of venous return 
to the heart and there was no apparent extension into the right 
atrium [33]. Furthermore, the IVL as benign tumor in this case 
was known preoperatively whereas the diagnosis in our patient 
was not clear at time of operation.

The intervention in our patient was without any complica-
tions; she was discharged 12 days after surgery with subjective 
well-being and the relief of not being affected by a malignant 
tumor.

In conclusion, IVL as rare benign tumor should be consid-
ered in women with cardiac symptoms and a right-sided intra-
cardiac mass especially in combination with pelvic masses or 
with previous hysterectomies for leiomyoma. Total excision 
of the tumor is necessary to prevent recurrences and should be 
performed in a single or staged procedure if possible.
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