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Post-hysterectomy intravenous leiomyomatosis:
A case of successful multidisciplinary surgery
under non-extracorporeal circulation
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Abstract. Intravenous leiomyomatosis is a rare benign
disease. We here in present the case of a 39-year-old woman
with a history of hysterectomy who presented with intermit-
tent abdominal pain, palpitations and tightness of the chest.
Physical examination revealed the presence of a pelvic mass
of regular shape. Gynecological ultrasonography, computed
tomography scans and three-dimensional (3D) cardiac ultra-
sonography were used to evaluate the imaging characteristics
of the mass and reach a final diagnosis. The mass appeared
to extend to the iliac veins, renal veins and inferior vena
cava on imaging examination. The mass was successfully
excised under non-extracorporeal circulation in one stage.
Pathological examination of tumor samples indicated intrave-
nous leiomyomatosis. After the operation, the symptoms were
dissipated and no abnormal echo was observed in the inferior
vena cava or the right atrium on 3D-cardiac ultrasonography.
The patient is currently followed up without signs of recur-
rence. The aim of the present study was to describe in detail
the diagnostic procedure and treatment in order to improve our
current understanding of this disease.

Introduction

Intravenous leiomyomatosis is a rare disease originating from
myometrial veins, characterized by intravascular nodular
masses histologically composed of benign smooth muscle
cells; the masses may extend to a variable distance into the
inferior vena cava, right atrium and even the right ventricle.
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It is reported that >50% of the patients have a prior history of
hysterectomy (1). These nodules may extend into the atrium
and/or ventricle and may be accompanied by clinical symp-
toms such as breathlessness, pain and congestive myocardial
infarction, and they may be misdiagnosed as cardiac
myxoma. To date, the treatments for intravenous leiomyo-
matosis include expectant treatment and surgical resection.
Gonadotropin-releasing hormone analogue (GnRHa) is
important in expectant treatment. However, the outcome of
such cases is generally not satisfactory. Surgical manage-
ment includes complete and incomplete resection. We here
in present a case of diffuse uterine leiomyomatosis extending
to the right atrium, which was successfully resected under
non-extracorporeal circulation.

Case report

A 39-year-old woman, gravida 2, para 2, presented with
complaints of intermittent abdominal pain over the last
3 years, with palpitations and tightness of the chest over the
last 2 months.

In March, 2012, the patient underwent uterine myomec-
tomy in the Jiangxi Provincial People's Hospital. In January,
2013, the patient was admitted to the Chenzhou City People's
Hospital and underwent panhysterectomy with left adnexec-
tomy. Detailed information on the abovementioned surgeries
were not available. One year later, the patient presented to the
Chenzhou First People's Hospital due to a recurrent abdominal
mass with abdominal distention, was diagnosed with dissemi-
nated intravenous leiomyomatosis, and three cycles of GnRHa
were administered. In May, 2014, the patient presented to the
Peking University Shenzhen Hospital (Shenzen, China) for
treatment, and was prescribed triptorelin acetate injections
(3.75 mg) every 28 days. However, the patient did not follow
the doctor's instructions and the injections were performed
in May, June, August and October. In December, 2014,
the symptoms were aggravated and were accompanied by
edema of the bilateral lower extremities. On general physical
examination, the mass occupied the entire pelvis, resembling
a 4-month pregnancy. The patient was again administered
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Table I. Results of gynecological ultrasonography examination of the patient in our hospital.

Date (year/month) Pelvic mass size (mm)

Mass description

2014/03 72x45x68
2014/07 68x53
2014/10 81x76x64
2014/12 120x110
2015/04 104x67x100

Dispersive distribution, different sizes

Mixed mass

Mixed mass

Multiple hyperechoic masses, blood flow signals
Multiple mass integration, irregular shape, streak
blood flow signals

Figure 1. Computer tomography scan images showing (A) the extent of the tumor mass (yellow arrowheads, inferior vena cava; red arrowheads, bilateral iliac
veins); (B) the mass in the inferior vena cava (yellow arrowhead) and renal veins (blue arrow); and (C) the mass in the bilateral iliac veins (arrowheads).

3.75-mgtriptorelin acetate injections in December, 2014 and
January, March and April, 2015. The patient has received a
total of 11 cycles of GnRHa to date.

The patient presented to our hospital with a history of
chest tightness and palpitations for 2 months. On physical
examination, a grade III systolic murmur was audible along
the left edge of the sternum. Pelvic examination revealed
bilateral pelvic solid masses sized 10x10 (left side) and 3x4
(right side) cm, hard on palpation, irregular, immobile and
non-tender; the left mass had reached the left pelvic wall and
was fixed to the obturator foramen. As the patient had first
presented to our hospital, gynecological ultrasonography
examination revealed the changes in the pelvic mass (Table I).
Computed tomography scans revealed pelvic mass extension
to the bilateral internal and common iliac veins, left renal vein
and inferior vena cava, with a small-to-low-density lesion in
the liver (Fig. 1). Three-dimensional (3D) cardiac ultrasonog-
raphy revealed that the wide inner diameter of the inferior
vena cava was 28 mm, with a diffuse mixed echo; a low echo

was mainly visible in the inferior vena cava (unclear boundary,
irregular shape, with strong streak-like echogenicity), partly
extending to the right atrium (28x24 mm), with a small
amount of tricuspid valve regurgitation (Fig. 2A-C).

Based on the patient's history and the abovementioned
examinations, intravenous leiomyomatosis was diagnosed.
Following a multidisciplinary discussion, the patient under-
went myomectomy (right atrium, inferior vena cava, renal
veins and pelvis), right oophorectomy and pelvic adhesiolysis
under non-extracorporeal circulation. The length of the tumor
from the inferior vena cava to the right atrium was 30 cm; the
tumors in the bilateral renal veins were 6 and 5 cm, respec-
tively; the tumor in the right common iliac vein was sized
12x4 cm; the tumor in the left common iliac vein to the left
pelvis was 8x7 and 10 cm in length; and the right ovary was
sized 3x2.5x1.5 cm (Fig. 3). The postoperative pathological
examination indicated intravenous leiomyomatosis (Fig. 4).
Follow-up 3D-cardiac ultrasonography revealed no visible
echo in the inferior vena cava or the right atrium (Fig. 2D).
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Figure 2. Three-dimensional cardiac ultrasonography before and after the operation. (A) Strong streak-like echo in the inferior cava vena (IVC; arrowhead).
(B) Tumor extension to the right atrium (RA; arrowheads). (C) The tumor size in the RA was 28x24 mm (blue arrow); the red arrowhead shows a strong echo
in the IVC. (D) There was no abnormal echo in the IVC and RA after the operation.

A

Figure 3. (A) Operative field. (B) Excised tumor sample consisting of a mass in the inferior vena cava and right atrium (yellow arrowheads), a mass in the
bilateral renal veins (red arrowheads), a mass in the bilateral iliac veins (black arrowheads) and the right ovary (purple arrow).

Figure 4. Pathological examinationof the intravenous mass; hematoxylin and eosin staining, magnification (A) x100 and (B) x400. (A) The tumor cells were
densely packed. (B) The mass consisted of spindle cells arranged in whorls, without cytological atypia, mitotic figures, or necrosis.
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Discussion

The etiology of intravenous leiomyomatosis remains unclear,
but two theories have been proposed: One suggests that intra-
venous leiomyomatosis originates from smooth muscle cells
in the vessel wall, whereas the other suggests that intravenous
leiomyomatosis arises from a uterine leiomyoma, with the
benign tumor cells invading the uterine veins and continuing
to grow along the venous circulation (2,3).

Ordulu er al (4) attempted to explain the pathogenesis of
intravenous leiomyomatosis by molecular cytogenetic analyses,
and they suggested that dysregulation of the non-histone chro-
matin-associated architectural factor HMGA?2, which affects
the differentiation and proliferation at 12ql4, plays a role in the
development of intravenous leiomyomatosis. Leiomyomatosis
peritonealis disseminata (LPD) is a subtype of intravenous
leiomyomatosis that usually occurs in women of reproductive
age. Yuri et al (5) reported that LPD lesions expressed proges-
terone receptor, while they were negative for estrogen receptor
and luteinizing hormone receptor expression. Kokawa et al (6)
indicated that high levels of estradiol were associated with the
development of intravenous leiomyomatosis.

Intravenous leiomyomatosis extending to the atrium may
be confused with intracardiac tumors, such as myxoma and
lipoma, or thrombus formation, and cause multiple symptoms,
such as chest pain, breathlessness and syncope. Computed
tomography (CT) images may help identify lesions in the
inferior vena cava. However, as a proportion of the patients are
reportedly asymptomatic, it is crucial to make an early accu-
rate diagnosis and select the appropriate treatment schedule.

The majority of the patients have a history of uterine
leiomyoma or hysterectomy. Imaging is also important for
correct diagnosis. Gui et al (7) reported that CT angiography
may reveal the location, size and full-scale extension pathway
of intravenous leiomyomatous lesions, and maybe used as the
first-line imaging modality in preoperative assessment. When
leiomyomatosis affects the spine, magnetic resonance imaging
may provide information for the diagnosis and the extent of
the lesions (8). Echocardiography with good penetration of the
tumor is also helpful in reaching a diagnosis (9).

There are currently no established guidelines regarding the
treatment of intravenous leiomyomatosis. However, therapy
must be individualized according to the patients' age, hormonal
and reproductive status and symptomatology. Surgery is
the only effective treatment for intravenous leiomyomatosis
extending to the inferior vena cava and the cardiac chambers.
Surgical treatment includes one-stage or two-stage surgery.

In the present case, we applied a series of successful
one-stage surgeries; the pelvic and chest surgeries were
performed at the same time. The type of surgery performed
should be also based on the patients' general condition and
the size of the tumor. Most researchers use cardiopulmonary
bypass when excising the mass in the inferior vena cava or
the right atrium; however, this is associated with an increased
risk of ischemia and perfusion injury, oxidative stress injury
of vital organs (e.g., acute lung injury and kidney injury) and
thrombogenesis (10,11). In the present case, we performed
the surgery under non-extracorporeal circulation, which may
decrease non-physiological alterations and postoperative
complications, but may also increase the degree of difficulty

of the operation. Venous return was controlled by the bilateral
pinch-off method over a short time period (mean, 3-4 min).
This treatment may provide a reference for other clinicians, as
successfully performing this surgery under non-extracorporeal
circulation was proven to be feasible.

A total of 11 cycles of GnRHa was administered prior to
the operation in this case, although the efficacy of hormonal
therapy (GnRHa) was questionable. However, a previous
study reported that GnRHa therapy following surgery in LPD
may prevent the recurrence of new lesions (12). Evidence
of long-term efficacy of postoperative treatment in intrave-
nous leiomyomatosis is lacking, and further investigation is
required. Doyle et al (13) reported that aromatase inhibitors
are effective in preventing tumor progression and recurrence
in patients with incompletely resected intravenous leiomyoma-
tosis with cardiac extension.

Postoperative patient follow-up is required, as recurrence
is frequent. Hereditary leiomyomatosis and renal carcinoma
(HLRCC) syndrome is an autosomal dominant syndrome that
results from mutations in the fumarate hydratase gene (14).
The fumarate hydratase gene is located on a highly conserved
region of the 1q42.3-43 chromosome (15). Patients with
HLRCC are commonly aged 10-44 years (although genetic
testing should be offered to children as young as 8-10 years
of age) and at risk of uterine smooth muscle tumors, as well
as renal tumors (16). Therefore, it is imperative to investigate
patient history, and follow-up should include evaluation of
recurrence of the primary disease and occurrence of correla-
tive renal tumors.

One-stage resection was successfully completed in this
case under non-extracorporeal circulation. The diagnosis of
intravenous leiomyomatosis requires imaging combined with
clinical manifestations and history. Surgery is the standard
treatment once the diagnosis is established. Tissue biopsy is
a definitive method for diagnosing intravenous leiomyoma-
tosis. The follow-up should be started immediately after the
hysterectomy in order to timely detect early-stage intravenous
leiomyomatosis.
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