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Resection of intracardiac leiomyoma i

originating from the inferior vena cava
through a single median sternotomy incision
using a silk suture snare technique: a case report

Ting Xie'", Matiullah Masroor**', Cong Liu* Shengxiong Lin', Jing Song'”, Zhengping Wang®" and
Xuan Chen”

Abstract

Background Intracardiac leiomyoma is a rare benign right heart tumor that usually extends from the intravenous
system. The patient often has a history of uterine leiomyoma.

Case presentation We report a 46-year-old female patient who presented to us with exertional dyspnea, chest
tightness, and shortness of breath for two weeks and had a history of uterine leiomyoma resection. Echocardiography
showed a pedunculated solid mass in the right heart with the pedicle attached to the inferior vena cava. The surgery
was performed under cardiopulmonary bypass established through the femoral artery and vein with a probable diag-
nosis of leiomyoma. The tumor was removed by ingenious surgical technique: a snare made of silk suture in which
the tumor’s pedicle was trapped, and the tumor with its pedicle was carefully removed with the help of a scalpel
along the silk suture. The histopathology report confirmed the diagnosis of intravenous leiomyoma. The postopera-
tive course was uneventful and the patient was discharged a week later.

Conclusion Intracardiac leiomyoma is a rare benign smooth muscle tumor. Surgery is the mainstay of treatment

with different surgical approaches available. It is possible to completely remove cardiac leiomyomas through ster-
notomy without the need for an abdominal incision if the leiomyoma is originated in the inferior vena cava not far
from the right atrium.
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Background

Intravenous leiomyomatosis (IVL) is a rare and special
type of uterine leiomyoma encountered in clinical prac-
tice in which leiomyomatous tissue is formed within the
uterine vessels and progresses through the vessels. The
median age of occurrence is 44 years and patients present
usually with abnormal uterine bleeding or abdominal
mass etc. [1]. IVL develops only in 0.1% of the patients
with uterine leiomyoma [1, 2]. IVL can invade and metas-
tasize the iliac veins, inferior vena cava (IVC), and even
the heart [2]. IVL which invades the heart is referred to
as intracardiac leiomyoma (ICL) which is even rare. The
cardiac involvement of the IVL is 10—-40% [1, 3]. ICL is a
benign smooth muscle tumor of extracardiac origin his-
tologically, invading or metastasizing the heart through
the veinous system [4]. ICL patients often have a history
of uterine leiomyoma, hysterectomy, or myomectomy
[4]. It is usually diagnosed in the fifth decade of life [4].
IVL usually extends to the heart from the venous sys-
tem but isolated cases arising from the heart wall have
been reported [2, 3]. ICL can be fatal due to progres-
sion to heart failure and total outflow obstruction if left
untreated. Echocardiography combined with computed
tomography (CT) or magnetic resonance imaging (MRI)
can help in diagnosis but definitive diagnosis is made by
histopathology. Generally, after diagnosis, the surgery is
performed through a combined thoracoabdominal inci-
sion or abdominal incision for the IVC or its branches for
embolectomy [3]. In this paper we report a case of com-
plete removal of ICL arising from the IVC close to the
right atrium through a median sternotomy without an
abdominal incision using a silk suture snare technique.

Case presentation

A 46-year-old female patient presented to our hospital
with exertional dyspnea, chest tightness, and shortness
of breath for two weeks. She had a history of uterine
myomectomy four years ago. On physical examination,
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her blood pressure was 116/70 mmHg, pulse 78 beats/
minute, and RR was 20/minute. Inspection of the chest
revealed no abnormal findings. There was no abnormal-
ity found on the auscultation of the chest as well. Routine
blood and biochemical tests were normal. Echocardiog-
raphy showed a pedunculated solid hypoechoic mass in
the right heart with the pedicle attached to the inferior
vena cava not far from its opening into the right atrium
(Fig. 1). In combination with the past medical history,
angioleiomyoma was considered. Lower limb Doppler
ultrasound showed plaques in bilateral dorsalis pedis
arteries. A gynecological ultrasound showed an isoechoic
mass on the right side of the uterus (possible broad liga-
ment fibroid) with small uterine leiomyoma. CT showed
that the right atrium had a slightly low-density focus
with a size of 3.7*2.2 cm. Magnetic resonance imaging
(MRI) showed that leiomyoma originated from the infe-
rior vena cava (approximately 3 cm from the opening of
the inferior vena cava into RA) and occupies the right
atrium (Fig. 2). Open cardiac surgery through median
sternotomy was performed under general anesthesia with
a cardiopulmonary bypass established with right femoral
artery and vein and an additional venous cannula in the
superior vena cava. The tumor was completely resected
with tricuspid valve plasty and temporary pacemaker
placement. During surgery, a solid mass of about 64 cm
in size was located in the right atrium with its pedicu-
lar attachment in the posterior wall of the inferior vena
cava about 3 cm away from its opening into the atrium.
The capsule of the mass was complete. The leaflets of the
tricuspid valve were normal with annular enlargement
which was causing incomplete closure of the valve. In
this case, because the pedicel of cardiac leiomyoma origi-
nated close to the opening of the inferior vena cava into
the right atrium, after the peripheral establishment of
cardiopulmonary bypass the silk suture was used to make
a snare to cover and ligate the pedicel of the tumor. A
small scalpel was then carefully slide down the silk suture
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Fig. 1 A-B Preoperative echocardiography images show the presence of the tumor. C Postoperative echocardiography image shows normal heart

chambers without tumor
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Fig. 2 A-Cshows the short axis view of the ventricle, atrium, and inferior vena cava opening of MR cardiac cine bright blood sequence, the tumor
in the right atrium and inferior vena cava is low signal; D shows the four chamber bright blood sequence, shows that the tumor cross the tricuspid
valve and enter the right ventricle; E, F shows the two-chamber view of cardiac cine bright blood sequence and T2 sequence passing

through the inferior vena cava, the tumor extends from the hepatic segment of inferior vena cava to the right ventricle

to remove the tumor with its pedicle, avoiding abdominal
incision (Fig. 3). The histopathology report showed CD34
negative and smooth muscle actin (SMA) positive mark-
ers suggesting vascular leiomyoma (Fig. 4). The recovery
was uneventful and the patient was discharged one week
later.

Discussion

Intravenous leiomyomatosis is often seen in perimeno-
pausal women, which is clinically rare and often associ-
ated with a history of uterine leiomyomas. It can grow
along the vasculature in a very aggressive fashion. Uter-
ine venous leiomyomas involving the right heart are
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Fig. 3 Schematic diagram of surgical resection of tumor

extremely rare and available literature is mostly individual
cases [5, 6].

IVL confined to the inferior vena cava has no obvious
symptoms, but at the time symptoms occur, most tumors
have invaded the heart. There is lack of effective stand-
ards for etiology, classification, and treatment methods.
Regarding the origin of the ICL, one view is that the
tumor originates from the venous vascular wall in the
uterus or pelvis. Other holds the view that the ICL is a
further extension of the uterine leiomyoma to the vascu-
lature [7]. Most ICLs extend from the uterus to the heart
but interestingly, although some patients have a history
of uterine leiomyoma but uterine leiomyoma and cardiac
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Fig.4 A Gross specimen B. HE staining(x 100) C. Immunohistochemical staining CD34 -ve D. Immunohistochemical staining SMA+ve

leiomyoma do not have anatomical continuity and ICL
arises from the heart walls itself [2]. Due to its exten-
sion from pelvis to the heart, IVL is considered a benign
tumor with malignant behavior [3]. In this case, there
was a history of uterine leiomyomectomy, however, the
pedicle of cardiac leiomyoma originated from the inferior
vena cava. Li et al. [4] found that ICL originating from
the uterus usually has a serpentine appearance macro-
scopically, with IVL extends from ovarian or iliac vein
into the IVC and RA. In contrast, some cases with ICL
arising from the venous smooth muscle wall itself have
been reported [4].

The tumor is generally smooth and rubbery, with a
greyish-white or rusty color, with or without an intumes-
cent intracardiac head. In patients with a long course of
this disease, the tumor may be calcified and extended
more than 50 cm [4]. Immunohistochemical staining
is positive for SMA, a smooth muscle markers [8]. Evi-
dence suggests that the etiology of cardiac leiomyoma is
not only related to uterine leiomyomatosis but may also
be related to other factors. Current literature reports
that the vast majority of ICLs occur in perimenopau-
sal women [4], which suggests that the tumor is closely
related to the estrogen changes in the body. Generally,
echocardiography is a more convenient method and
can provide real-time information about an intracardiac

tumor. CT and MRI can clarify the tumor anatomy and
its relation with adjacent structures.

In terms of ICL morphological characteristics, to
achieve the goal of complete tumor resection, the general
surgical procedure needs to involve the pelvic cavity,
abdominal cavity, thoracic cavity, and great vessels. It
requires multidisciplinary team cooperation involving
cardiovascular surgeon, general surgeon, and gynecology
and obstetrics surgeon. Generally, a combined thoraco-
abdominal incision under extracorporeal circulation is
used to remove the tumor [3, 9, 10]. In this case, accord-
ing to the location of the pedicel of cardiac leiomyoma
which originated about 3 cm from the inferior vena cava
opening into the RA, a single median sternotomy was
done. After the establishment of CPB, the silk suture
was used to make a snare to cover and ligate the pedi-
cel of the tumor, and then a scalpel was used to remove
the tumor, avoiding an abdominal incision. This approach
theoretically improves the feasibility of successful single
sternotomy incision surgery and eliminating the need for
an abdominal incision even if the pedicle of the tumor is
far but within a reachable location from the opening of
IVC. A single abdominal incision approach with periph-
eral CPB has been performed for ICL without intracar-
diac portion dilation of the tumor [6]. One-stage and
two-stage operation for ICL has also been reported [3,
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7, 11]. An individualized and reasonable surgical plan
is required on the premise of fully assessing the patient
history, imaging data, and surgical tolerance. Research
shows that complete resection has good short-term and
long-term results, with no reports of recurrence or post-
operative death [4, 12]. However, in 33.3% of patients,
recurrence occurs after incomplete resection [4]. Recur-
rence of ICL is not associated with favorable outcomes
[5]. Therefore, close postoperative follow-up is necessary.

Combined with medical history, echocardiography,
CT, and other tools can help in diagnosis, and diagnosis
is generally not difficult. Once ICL is diagnosed, curative
care should be carried out, and the surgical plan should
be fully evaluated as far as possible. Individual incisions
should be formulated according to the scope and origin
of the tumor, and multiple and large incisions should be
avoided as far as possible. Follow-up and observation
should be carried out to detect tumor recurrence at an
early stage.

Conclusion

Once ICL is diagnosed, it should be actively treated with
complete surgical resection, if possible, which has a good
prognosis. The tumor usually is widely invading and
growing. The surgical plan should be formulated under
a multidisciplinary team and should be fully evaluated
and individualized as far as possible. Close follow-up
and observation are required to improve the survival of
patients and prevent tumor recurrence.
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