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Intravenous leiomyomatosis with intracardiac
extension: a single-institution experience
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OBJECTIVE: The aim of this study was to outline the surgical manage-
ment and outcomes for patients diagnosed with intravenous leiomyo-
matosis with intracardiac extension at a single institution.

STUDY DESIGN: This was a retrospective review of patients diagnosed
with intravenous leiomyomatosis with intracardiac extension between
2002-2008.

RESULTS: Four patients were identified. The surgical approach in 3 (75%)
patients was a single-stage operation. Four (100%) patients presented with
cardiac symptoms: 3 (75%) with syncope and 1 (25%) with an abnormal

electrocardiogram. Mean age at presentation was 48 years (range, 42—58
years). Complete resection of tumor was obtained in 1 (25%) patient and 3
(75%) patients experienced incomplete resection. Mean follow-up, includ-
ing surveillance imaging, was 25.5 months (range, 8—57 months) and all 4
patients (100%) are currently free of recurrence.

CONCLUSION: Surgical excision remains an effective therapy for treat-
ing patients with benign metastasizing leiomyomatosis. Incomplete sur-
gical resection may result in favorable response.
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I ntravenous lelomyomatosis is an un-
common manifestation of a benign
tumor. Although this lesion is usually
confined to the pelvis, the rare occur-
rence of intracardiac extension has been
well documented. In 1907, Durck pub-
lished the first account of intravenous
leiomyomatosis with intracardiac exten-
sion from an autopsy analysis." Since
then, at least 30 cases have been reported
in the literature. There are currently 2
main theories regarding the cause of this
neoplasm. The first suggests that the in-
tima of myometrial sinuses is invaded by
leiomyomatosis cells originating from
the uterine myometrium.” The second
contends that the tumor is comprised of

proliferating smooth muscle cells arising
directly from the venous wall of the uter-
ine or pelvic veins.’

Early diagnosis is difficult, because pa-
tients may be asymptomatic despite ex-
tensive intravenous extension. When
symptoms are manifested, they are often
secondary to direct cardiac involvement.
These include dyspnea on exertion,
shortness of breath, orthopnea, pleuritic
chest pain, and/or syncopal episodes. Be-
cause of the rarity of intravenous
leiomyomatosis, the aforementioned
symptoms may lead to misdiagnosis and
improper treatment.*

Since 2002, New York Presbyterian
Hospital at the Weill Cornell Medical
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Center has successfully operated on and
resected 4 cases of intravenous leiomyo-
matosis with intracardiac involvement.
A review of Medline from 1975-2008
confirms that no other institution in the
United States has had experience to this
extent. The purpose of this retrospective
review is to outline our experience and
the surgical management of these rare
lesions.

MATERIALS AND METHODS

The medical records of all patients diag-
nosed with intravenous leiomyomatosis
with intracardiac extension at New York
Presbyterian Hospital-Weill Cornell
Medical Center between 2002-2008
were reviewed. Institutional review
board approval was obtained. Data were
obtained from medical and pathologic
records. Data collected included age,
symptoms on presentation, race, extent
of resection, postoperative length of stay,
and surgical approach.

Surgical technique

Patient A was placed in the supine
position and general endotracheal anes-
thesia was induced. A sternotomy and
laparotomy were performed by the car-
diothoracic and vascular surgery teams,
respectively. Transesophageal echocar-
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diography (TEE) revealed tumor within
the right atrium. Medial visceral rota-
tion, including hepatic mobilization, to
obtain visualization of the inferior vena
cava, was conducted by vascular and
transplant surgery. Tumor within the in-
ferior vena cava (IVC) was easily visual-
ized. The IVC was dissected circumfer-
entially and isolated by vascular surgery.
After the right atrium was isolated by
cardiothoracic surgery, a vessel loop was
placed around the IVC, above the dia-
phragm. A longitudinal venotomy was
made and the cephalad portion of the tu-
mor was extracted (Figure 1). The tumor
was visualized on echocardiography as it
was removed. When this portion was
completely removed, the venotomy was
finger occluded, and the tumor was
transected as far caudally as possible
(Figure 2). The venotomy was oversewn
and dissection and isolation of the IVC
continued caudally. Full visualization of
the IVC was difficult because of the my-
omatous uterus, so a supracervical hys-
terectomy and bilateral oophorectomy
were conducted. With a similar tech-
nique as described, the tumor was re-
moved from the caudal IVC, left com-
FIGURE 2 mon iliac vein, and left external iliac
Intracaval mass specimen vein. As much tumor as possible was re-
: moved from the left internal iliac vein.
The remaining tumor was isolated by li-
gating the proximal internal iliac vein
with silk suture and hemostasis was con-
firmed before ending the procedure.
Patient B was brought to the operating
room by the cardiothoracic surgery
team. She was placed in the supine posi-
tion, general endotracheal anesthesia
was induced, and a median sternotomy
was created. Intraoperative TEE revealed
tumor within the right atrium, right ven-
tricle, and potentially across the pul-
monic valve. She was placed on cardio-
pulmonary bypass. An atriotomy was
created and the tumor was retracted
from the right ventricle and outflow
tract. The caudal portion of the tumor
was grasped as far caudally as possible
and transected, allowing the tumor to re-
tract into the abdominal IVC. The atri-

FIGURE 1
Intracaval mass removal

Surgical removal of mass from the inferior vena cava.
Worley. Intravenous leiomyomatosis. Am J Obstet Gynecol 2009.

Gross surgical specimen of mass after removal from the inferior vena cava. otomy was closed in 2 layers and the
Worley. Intravenous leiomyomatosis. Am ] Obstet Gynecol 2009. patient was separated from cardiopul—
monary bypass.
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Two months later the patient returned
to the operating room and a total ab-
dominal hysterectomy with bilateral sal-
pingo-oophorectomy was conducted.
An attempt was made to place a filter
above the level of the IVC to preclude
tumor emboli. However, on fluoro-
scopic evaluation, the tumor appeared to
have grown back into the right atrium.
The remainder of the procedure was
abandoned.

Eight days later, the patient returned
to the operating room and was placed on
cardiopulmonary bypass. The IVC was
isolated and the tumor was removed
from the IVC, right common iliac vein,
and right internal iliac vein, as previously
described. Again, residual tumor was
isolated distally within the internal hy-
pogastric vein.

Patient C was brought to the operating
room 2 years after a total abdominal hys-
terectomy. She was placed in the supine
position and general endotracheal anes-
thesiainduced. In a similar fashion to pa-
tient A, the tumor was removed from the
right ventricle, right atrium, IVC, right
common iliac vein, and right internal il-
iac vein. Residual tumor remained dis-
tally within the right internal iliac vein
and was isolated in a fashion previously
described. A bilateral salpingo-oopho-
rectomy was then conducted by the gy-
necologic oncology service.

Patient D was brought to the operating
room 5 years after a total abdominal hys-
terectomy with bilateral salpingo-oo-
phorectomy. She was placed in the su-
pine position, general endotracheal
anesthetic was initiated, and she was
placed on cardiopulmonary bypass. Iso-
lation of the IVC was conducted, as pre-
viously described, and the tumor was re-
moved from the right atrium, IVC, right
common iliac vein, and right internal il-
iac vein, as previously described. A full
dissection of the pelvic tributaries of the
right internal iliac vein was conducted by
the vascular and gynecologic oncology
service. The entire pelvis was free of tu-
mor on completion of the procedure.

RESULTS
A total of 4 patients who had intravenous
leiomyomatosis with intracardiac exten-

Intracardiac mass

Computerized scan confirming right atrial involvement of leiomyoma.
Worley. Intravenous leiomyomatosis. Am ] Obstet Gynecol 2009.

sion diagnosed were evaluated at New
York Presbyterian Hospital-Weill Cor-
nell Medical Center between 2002-2008.
All patients underwent surgical treat-
ment of their disease. The median pa-
tient age was 48 years (range, 42-58
years). Presenting symptoms in all 4 pa-
tients were secondary to direct cardiac
involvement (Figure 3). Three patients
presented with syncope, and 1 patient
presented with an abnormal electrocar-
diogram. There were 2 patients (50%) in
whom the tumor had extended into the
right ventricle, and in the remaining 2
patients (50%), the tumor extended into
the right atrium. Two patients (50%)
had undergone a previous hysterectomy.
Three patients (75%) had successful re-
section in a 1-stage surgery. However, 1
patient managed with a single surgery
had experienced an unsuccessful 2-stage
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approach, as previously described (Ta-
ble 1).

Mean hospital stay after laparotomy
was 12.75 days (range, 617 days) and all
4 patients experienced an uncompli-
cated postoperative course. As men-
tioned previously, 2 patients underwent
intracardiac resection before laparot-
omy and their hospital stays were 4 and 5
days, respectively. Complete resection of
tumor was obtained in 1 (25%) patient,
and 3 (75%) patients experienced in-
complete resection. Mean follow-up, in-
cluding surveillance imaging, was 25.5
months (range, 8—57 months), and all 4
patients (100%) are currently free of re-
currence (Table 2).

COMMENT
In our series, 3 of 4 patients were unable
to undergo complete resection, with the
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Descriptive charactersistics of patients with intravenous leiomyomatosis with intracardiac extension

Extent of cardiac Prior Surgical Cardiopulmonary
Patient Age,y Race Presenting symptom involvement hysterectomy approach bypass
A 42 African American  Abnormal EKG Right atrium No 1-stage  No
B 45 Asian Syncope Right atrium/right ventricle  No 1-stage?  Yes®
C 47 Asian Syncope Right atrium/right ventricle  Yes 1-stage  No
D 58 African American  Syncope Right atrium No 2-stage  Yes®

EKG, electrocardiogram.

@ Planned 2-stage approach. Atrial mass successfully removed. On fluroscopy at time of exploratory laparotomy, tumor was discovered to extend back into the right atrium. A 1-stage removal of the
intracaval tumor under cardiopulmonary bypass was performed 1 wk later; ® With gaining surgical experience after 2 surgeries, the need for cardiopulmonary bypass proved unnecessary.

Worley. Intravenous leiomyomatosis. Am J Obstet Gynecol 2009.

remainder of tumor isolated distally
within the deep tributaries of the hypo-
gastric vessels. To date, all 4 patients in
our series are currently free of disease
progression. However, recurrent disease
is common and can occur up to 15 years
after surgery. Ozer et al’ documented a
43-year-old woman who had undergone
surgery to resect an intracaval and right
atrial mass. After a symptom-free inter-
val of 3 years, she presented to another
medical center with abdominal pain,
dizziness, and bilateral leg edema. Com-
puterized tomography scan revealed the
presence of a solid mass that extended
from the common iliac vein into the
right atrium. A subsequent biopsy con-
firmed the diagnosis of intravenous
leiomyomatosis.

Redevelopment can also occur quite
rapidly. In 2007, Esmaeilzadeh et al°® de-
scribed a 46-year-old woman who pre-
sented with several weeks of progressive
dyspnea on exertion. She was subse-
quently diagnosed with intravenous

Postoperative characteristics of patients with intravenous leiomyomatosis

leiomyomatosis with right ventricular
involvement. Eight months before
presentation, she had undergone cardiac
surgery because of a right atrial mass that
had been misdiagnosed as a myxoma.
On reevaluation, the mass was reported
to be aleiomyoma. The rapidity of recur-
rence in this case is similar to that of pa-
tient B. However, as displayed in Table 2,
patient B has experienced a disease-free
interval of 4 years and 9 months from her
1-stage procedure.

Echocardiography, venography, chest
and abdominal computed tomography
imaging, and magnetic resonance
venography aid in determining both the
diagnosis and the extent of tumor in-
volvement. In our series, a 1-stage oper-
ation was favored with the combined
efforts of Gynecologic Oncology, Car-
diothoracic, Transplant, and Vascular
Surgery. Of the 4 patients we report, 3
underwent a 1-stage procedure. As men-
tioned previously, 1 patient underwent a
1-stage procedure after a failed 2-stage

with intracardiac extension who underwent surgical resection

procedure. In the aforementioned case,
the intracardiac mass was removed, and,
during the attempted second surgery,
the mass was found to have reextended
into the right atrium.

Successful therapy relies on surgical
resection, and, as our series displays,
complete surgical excision is often pre-
cluded by involvement of the tumor
within the deep tributaries of the hypo-
gastric vessels. However, isolation of re-
sidual tumor appears equally important
to prevent recurrences that can necessi-
tate further surgery or lead to death. As
these lesions are at great risk to recur,
close long-term follow-up is essential. In
our patients, postoperative pelvic ultra-
sonography was conducted every 3
months for the first year and biannually
thereafter. The use of postoperative an-
tiestrogens, such as tamoxifen, has been
considered, but their efficacy has yet to
be established.* All 4 patients in our se-
ries were offered postoperative treatment
with megesterol. One patient declined and

Postoperative length Complete
Patient Age, y Surgical approach of stay, d resection Follow-up
A 42 1-stage 14 No® 8 mo. No recurrence
B 45 1-stage 17° No? 4y, 9 mo. No recurrence
C 47 1-stage 14 No? 1y, 3 mo. No recurrence
D 58 2-stage 6° Yes 1y, 10 mo. No recurrence

2 Hypogastric vein ligated with the presence of tumor remaining distally in the deep tributaries of the hypogastric vessel; ® Postoperative stay for the initial intracardiac resection was 4 d; © Postoperative

stay for the initial intracardiac resection was 5 d.

Worley. Intravenous leiomyomatosis. Am J Obstet Gynecol 2009
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was placed on letrozole. Long-term effi-
cacy comparing choices in postoperative
treatment is lacking but presents an area of
interest for future investigations. [
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