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Intravenous leiomyomatosis (IVL) is a rare gynecological-related tumor. It can

invade and extend in the blood vessel and eventually involve the cardiac cavity

or even the pulmonary artery. IVL generally does not adhere to the vein wall

and infrequently leads to the manifestation of Budd-Chiari syndrome (BCS). In

this case report, the presence of a sizable tumor obstructed the second hepatic

portal, impeding the return flow of the hepatic veins, thereby precipitating

the development of BCS. The presence of collateral veins and dilation of

the accessory hepatic vein were identified through computed tomography

venography and ultrasonography, thus supporting the diagnosis of BCS. The

patient underwent a comprehensive surgical resection and was found to have

a favorable prognosis.
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Introduction

Intravenous leiomyomatosis (IVL) is known as a rare intravascular disease that may
be localized within the pelvic region or extend into the inferior vena cava, cardiac cavity
or even pulmonary artery, with a high risk of sudden death and pulmonary embolism (1,
2). It may present asymptomatically or with symptoms such as abnormal uterine bleeding,
chest distress, dyspnea, and lower limb edema (3). However, there have been few reports of
Budd-Chiari syndrome (BCS) caused by IVL. In this report, we present a rare case of a giant
IVL, obstructing the second hepatic portal, impeding the return flow of the hepatic veins,
thereby precipitating the development of BCS. It is worth noting that the concurrent use of
computed tomography and ultrasonography offers significant benefits in the diagnosis and
assessment of this condition.

Case presentation

A 49-year-old female was admitted to the local hospital 1 month ago due to
recurrent vaginal bleeding. Thirteen years prior, the patient had undergone a myomectomy
procedure. Subsequent gynecological ultrasonography identified multiple uterine fibroids,
one of which was located beneath the mucosa and measured 3.4 cm × 3.7 cm × 2.0 cm.
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As a result, the patient was scheduled for surgical intervention.
However, preoperative echocardiography revealed the presence
of space-occupying lesions in the right atrium and inferior vena
cava, leading to a referral to our hospital. During the physical
examination, it was observed that the heart sound exhibited low
intensity and weakness. Additionally, no pathological murmurs
were detected during auscultation of each valve area, and no tumor-
related fluttering sounds were present. Below the umbilicus and
above the pubic symphysis, palpation revealed firm and less mobile
mass located in the area between the outer margin of the rectus
abdominis on both sides. This mass exhibited a regular shape and
displayed distinct boundary with the surrounding tissues.

Abdominal enhanced computed tomography (CT) and inferior
vena cava CT venography (CTV) demonstrated the presence of
multiple soft tissue masses surrounding the uterus, extending
from the left ovarian vein, left renal vein, and inferior vena cava
to the right atrium (Figure 1). These masses exhibited slight
enhancement. The second hepatic hilum was obstructed by the
mass, resulting in a slender middle hepatic vein and a dilated
accessory hepatic vein in the posterior right lobe. Additionally, the
formation of communicating branches between the hepatic veins
was observed (Figure 2).

The mass can also be visualized within the right atrium and
inferior vena cava using gray scale ultrasound imaging, appearing as
a hypoechoic lesion of considerable length (Figure 3). Additionally,
color Doppler ultrasonography can be utilized to assess hepatic
vein obstruction and the direction of hepatic blood reflux. We
can see that there is obstruction in the blood flow of the left
and middle hepatic veins, resulting in a reversal of blood flow
from the left hepatic vein into the middle hepatic vein (Figure 4).
This obstruction has led to the formation of multiple collateral
circulations between the middle hepatic vein and either the right
hepatic vein or the dilated accessory hepatic vein in the posterior
right lobe (Figure 5). These collateral circulations serve to drain the
blood flow from the distal segment of the middle hepatic vein and
the left hepatic vein into the inferior vena cava.

The patient underwent a hysterectomy, bilateral adnexectomy,
combined thoracoabdominal exploration, and resection of
intravenous masses. During the surgical procedure, it was
determined that the leiomyoma originated from the left side,
extended along the left reproductive vein, and subsequently
merged into the left renal vein, inferior vena cava, and right
atrium. The postoperative pathological diagnosis revealed multiple
uterine leiomyoma with intravenous leiomyomatosis. The patient
experienced a successful recovery with no recurrence observed for
a period of 7 years.

Discussion

Intravenous leiomyomatosis (IVL) is a rare intravascular
disease characterized by histological benignity but exhibiting a
biological behavior akin to malignancy (4, 5). It predominantly
affects women in the reproductive and perimenopausal age groups,
most of whom have a history of uterine fibroids, and commonly
diagnosed in the fourth decade of life (2). IVL can arise from
extravascular leiomyomas, such as uterine fibroids, and infiltrate
vascular structures by traversing through the muscular walls into

the parauterine vein. Alternatively, IVL may originate from the
smooth muscle of vascular walls and extend into the lumen
(4, 5). While IVL may be localized within the uterus, it can
also disseminate into pelvic veins, including the iliac or ovarian
veins, ultimately reaching the inferior vena cava, right atrium, or
potentially traversing the tricuspid valve into the right ventricle
(2, 6).

IVL generally does not adhere to the vein wall and infrequently
leads to the manifestation of Budd-Chiari syndrome. Only three
case reports were identified when utilizing the search terms Budd-
Chiari syndrome and intravenous leiomyomatosis on PubMed
(7–9). The tumors in the three patients were found to be extensive,
reaching the inferior vena cava and right atrium. Two patients
reported by Barksdale et al. and Kuenen et al. exhibited acute
BCS, marked by acute thrombosis of three hepatic veins without
collateral circulation, with no ultrasound assessment conducted (7,
8). The third case reported by Park et al. presented with chronic
BCS and collateral circulation resulting from focal obstruction at
the hepatic venous entrance, mirroring our own case, yet lacking
hemodynamic evaluation via color Doppler ultrasound (9).

In this case, the presence of a sizable tumor obstructed the
second hepatic portal, impeding the return flow of the left and right
hepatic veins, thereby precipitating the development of BCS. This
variant of BCS often leads to the formation of collateral circulation
routes linking the hepatic vein (HV) and the inferior vena cava,
including HV-accessory HV collaterals, HV-HV collaterals, HV-
accessory HV plus HV collaterals, among others (10). The most
prevalent form is HV-accessory HV collaterals, with the accessory
HVs encompassing the caudate lobe veins and inferior right
HVs. This results in the dilation of the caudate lobe veins and
inferior right HVs, particularly the inferior right hepatic vein,
along with hypertrophy of the caudate lobe. The hepatic vein
reflux disorder can subsequently lead to portal hypertension,
manifesting in hepatosplenomegaly, ascites, varices, and other
clinical manifestations (11).

CTV is capable of accurately assessing the growth trajectory,
size, and extent of involvement of IVL tumors within blood vessels.
IVL typically presents as soft tissue density within the vein on
CTV, exhibiting heterogeneous contrast enhancement, frequently
in conjunction with a background of multiple uterine fibroids
or prior resection of multiple uterine fibroids. The luffa sponge
sign or sieve sign is a typical manifestation on enhanced CT (12).
The tumor demonstrates a tendency to grow cephalad along the
iliac vein or ovarian vein, eventually infiltrating the inferior vena
cava and potentially extending into the right atrium, leading to
obstruction of the right heart. Ultrasound imaging enables real-
time observation of tumors and assessment of hemodynamics,
including tumor activity in the right atrium and inferior vena cava,
as well as evaluation of right heart function, iliac vein obstruction,
and hepatic vein obstruction. The combined use of CTV and
ultrasound allows for a comprehensive evaluation of the tumor
and accurate diagnosis of secondary Budd-Chiari syndrome. This
approach also provides clear indications of hemodynamic changes
in the liver, facilitating precise disease evaluation.

IVL should be differentiated primarily from deep vein
thrombosis, inferior vena cava leiomyosarcoma, and tumor
thrombus originating from retroperitoneal malignant tumors.
Large-scale deep venous thrombosis typically presents with
predisposing factors such as thrombophilia, with the thrombus and

Frontiers in Medicine 02 frontiersin.org

https://doi.org/10.3389/fmed.2024.1422652
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-11-1422652 August 8, 2024 Time: 16:10 # 3

Wang et al. 10.3389/fmed.2024.1422652

FIGURE 1

Images of the mass in inferior vena cava (IVC) and right atrium on enhanced CT. (A) Coronal image showed multiple soft tissue masses surrounding
the uterus, extending from the left ovarian vein, left renal vein, and IVC to the right atrium (asterisks). (B) Transverse section showed that the lesion
occupies almost the entire right atrium.

FIGURE 2

The transverse sections of enhanced abdominal CT images. (A) The second hepatic hilum was obstructed by the mass. (B,C) Arrows demonstrated
the presence of communicating branches between the hepatic veins. (C) The arrow head pointed the dilated accessory hepatic vein.

FIGURE 3

Images of transthoracic echocardiogram. (A,B) The asterisks indicated the hypoechoic mass located within the right atrium and inferior vena cava,
measuring 6.3 cm × 4.8 cm in dimensions. (B) The inferior vena cava exhibited dilation with a proximal diameter of 3.1 cm.

venous wall position being relatively stable. In cases of chronic
thrombosis with recanalization, the thrombus is often adherent
to the venous wall and lacks nourishing blood vessels, resulting
in a lack of enhancement on CT imaging. Leiomyosarcoma of

the inferior vena cava typically presents as segmental involvement,
with infrequent extension to the right atrium (13). These lesions
originate from the vascular wall, often exhibiting an indistinct
boundary with the venous wall, and may invade into surrounding
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FIGURE 4

Images of liver greyscale and color Doppler sonography. (A) The lesion (asterisk) obstructed the blood flow from the left and middle hepatic veins to
the inferior vena cava, resulting in a reversal of blood flow from the left hepatic vein into the middle hepatic vein. (B) Arrows show the direction of
the blood flow: the white arrows illustrate the normal direction of blood flow, while the yellow arrows indicate the retrograde flow of the proximal
segment of MHV, which drains LHV and redirects it through collateral vessels (red arrows) to the veins in the right lobe of the liver. LHV, left hepatic
vein; MHV, middle hepatic vein.

FIGURE 5

Images of collateral circulation between hepatic veins on greyscale and color Doppler sonography. White arrows indicated the collateral veins. (A,C)
Gray-scale images displayed the collateral veins connecting MHV and the dilated accessory hepatic vein in the posterior right lobe from various
perspectives. (B,D) Color Doppler blood flow images illustrated the blood flow within the collateral veins from different angles. The blood flow
direction was observed to move from MHV toward the dilated accessory hepatic vein, ultimately draining into the inferior vena cava. The asterisk
denoted the presence of a tumor. LHV, left hepatic vein; MHV, middle hepatic vein; AHV, accessory hepatic vein.

tissues such as the liver and peripheral structures. Tumor thrombi
originating from retroperitoneal malignant tumors may arise
from renal cell carcinoma or adrenal malignant tumors, with
affected patients presenting either primary tumor lesions or
relevant medical histories. The tumor thrombus associated with
leiomyosarcoma or other malignant tumors in the inferior vena
cava typically exhibits irregular shape, abundant and disorganized

blood flow within the solid component, and uneven enhancement
on enhanced CT imaging. Contrast-enhanced ultrasound (CEUS)
can also reveal the microvascular perfusion within the lesion, with
IVL demonstrating a distinct sieve hole sign or multi-track sign on
CEUS, aiding in the differentiation from other pathologies (14).

In summary, intravenous leiomyomatosis is a tumor that
exhibits unique characteristics in terms of its biological behavior
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and imaging features, and can lead to secondary complications
such as Budd-Chiari syndrome. The utilization of multiple
imaging modalities is beneficial for the accurate diagnosis and
assessment of IVL.
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