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Abstract

BACKGROUND

Uterine intravenous leiomyomatosis is defined as leiomyoma tissue invading the vein
outside the leiomyoma. Reports of extension to the right pulmonary artery are relatively

rare.

CASE SUMMARY

We describe a 31-year-old woman with a benign leiomyoma that extended into the right
ventricular lumen, causing mechanical obstruction and corresponding clinical
symptoms. Tumors located in the pulmonary artery can cause pulmonary artery
obstruction. After diagnosis, surgical treatment should be performed as soon as

possible.

CONCLUSION
In this case, the uterine leiomyoma extended to the right pulmonary system, which is

clinically rare.

INTRODUCTION

Uterine intravenous leiomyomatosis patients have a clear clinical history of uterine

fibroids, the leiomyoma seen by the naked eye extends into the vascular space and can
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grow in small, medium and large veins; the benign leiomyoma tissues had invaded the
vein outside the leiomyoma but rarely extended to the right ventricular lumen, causing
mechanical obstruction and the corresponding clinical symptoms(ll. Compared with 2
previous cases of leiomyoma invading the right atrium and right ventricle, the uterine

leiomyoma extended to the right pulmonary artery in this case, which is clinically rare.

CASE PRESENTATION

Chief complaints

The patient, female, 31 years old, was admitted to the hospital due to “paroxysmal
syncope for 4 d”. The patient suddenly felt chest tightness and fell down due to syncope
when she washed up in the morning 4 d prior. After approximately 2 min, she remitted
spontaneously but felt exhausted after waking up. In the following 3 d, she had the
same symptoms and remitted in the same way. To make a definite diagnosis, she was

admitted to our department on November 27, 2022.

History of present illness
The patient felt chest tightness and fell down due to syncope when she washed up in

the morning 4 d prior.

History of past illness
The patient previously had a hysterectomy that was performed for a “hysteromyoma”

in September 2020.

1
Personal and family history

The patient denied any family history of malignant tumours.

Physical examination
Body temperature: 36.0 degrees centigrade, pulse: 100 times/min, breath: 21 times/min,
blood pressure: 100/85 mmHg (1 mmHg = 0.133 kPa). A 3 cm traumatic scratch could
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be seen at the corner of the right eye; the bilateral lung breath sounds were heavy; no
obvious dry and wet rales were heard; and the heart boundary was not big, with low
and blunt heart sounds and even heart rhythm. A tumor flapping sound could be heard
in the tricuspid valve auscultation area with conduction limitation. The abdomen was
flat and soft, the liver, spleen and ribs could not be palpated, and a 10 cm long
transverse incision scar was seen below the umbilicus. There was no edema in either
lower limb, and the arterial pulses of the limbs were good. The vulva was normal, and
the vaginal stump healed well. There was a solid lump that was the size of a small duck
egg on the right side of the pelvic cavity, with unclear boundary on the left side, and it
was inactive. On the second day after admission, the patient suddenly lost
consciousness when using the toilet and did not respond to calls. After approximately
10 s, she remitted spontaneously and had no abnormal vital signs. At 04:35 AM on
November 31, 2022, the patient suffered from syncope again, which was associated with
defecating in bed, accompanied by cyanosis of the lips, without urinary and fecal
incontinence. The patient’s syncope lasted for approximately 10 min. After successful
bedside cardiopulmonary resuscitation, the patient was transferred to the intensive care

unit for further treatment.

Laboratory examinations

Blood routine examination: white blood cell count 11.88 x 10°/L; neutrophilic
granulocyte percentage 78.11%. Urine routine, stool routine, liver and kidney function,
electrolyte, thyroid function, plasma D-2 polymer and B-type natriuretic peptide were
basically normal. Coagulation routine, carcinoembryonic antigen assay, alpha-
fetoprotein assay, infectious disease screening test, high-sensitivity C-reactive protein
assay, and erythrocyte sedimentation rate test were normal. Arterial blood gas analysis
showed the following: Oxygen partial pressure of 147.7 mmHg and oxyhemoglobin
saturation of 99.2%. Electrocardiogram (ECG): (1) Sinus rhythm; and (2) ECG within the

normal range (Figure 1).

3/8




Imaging examinations

The right ventricle was relatively enlarged, and the left atrium and left ventricle were
not large. Multiple moderately heterogeneous echogenic nodules were observed in the
right atrium and right ventricle, with loose internal structures and irregular boundaries,
one of which was attached to the anterior valve body of the tricuspid valve, with a size
of approximately 5.7 cm x 3.6 cm, and swung between the right atrium and right
ventricle with the cardiac cycle. A number of them were attached to the free wall of the
right ventricle and prolapsed into the right ventricular outflow tract during the systolic
phase, one of which was 3.8 cm x 2.1 cm in size, and no abnormal space was found in
the proximal segment of the superior and inferior vena cava. A chest far-reaching
radiograph showed the following: the lung texture was heavy, the aortic node was
slightly wide, the pulmonary artery segment was flat, the right cardiac margin was
round, the right atrium was enlarged, and the heart-chest ratio was 0.51. Abdominal
and pelvic ultrasound: No abnormality was seen in the ultrasonography and blood flow
of the liver, gallbladder, spleen, pancreas and kidney, and after the hysterectomy, no
obvious mass images were found in the bilateral adnexal areas. Computed tomography
(CT): In the proximal cardiac segment from the right iliac vein to the inferior vena cava,
a cord-like low-density shadow was seen with irregular margins. On delayed scanning,
the mass was enhanced. In the systolic phase, the mass protruded through the
pulmonary valve into the main pulmonary trunk and right pulmonary artery, and in
the diastolic phase, the mass retracted into the right ventricle. The pulmonary artery
was not wide; the diameter of the main pulmonary artery was 26 cm; and a filling defect
shadow could be seen in the right upper pulmonary artery and pulmonary artery of the
basal segment (Figure 2). An oval soft tissue shadow was seen in the upper right of the
bladder in the pelvic cavity. The CT value was 78 Hu, and the size was 58.8 cm x 32.9

cm.

FINAL DIAGNOSIS

Cardiac tumor and myxoma of the right atrium and right ventricle.
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TREATMENT

Intracardiac tumor resection was performed under general anesthesia, at room
temperature and with extracorporeal circulation on November 31, 2022. The brief
operation process: The skin was disinfected with conventional active iodine, a median
thoracotomy was performed, and the pericardium was opened. Extracorporeal
circulation was set up with an intubation tube intubated in the ascending aorta,
superior vena cava and femoral vein; and through an incision in the lower right atrium.
The mass was excised as close as possible to the inferior vena cava and sent for medical
examination. Visual observation: The tumor came from the inferior vena cava in a long
strip, with a diameter of approximately 1.5-25 cm and a resection length of
approximately 20 cm (Figure 3). The surface was smooth, and the capsule was intact.
The tumor discontinuously entered the right pulmonary artery. Echocardiography
showed that the abnormal echo disappeared in the heart and pulmonary artery during
the operation. There was no anesthetic complications during the operation.
Postoperative examination (Figure 4) suggested intravenous leiomyomatosis. Cardiac
ultrasound was performed postoperatively. After excision of the mass in the inferior
vena cava and right ventricle, the right atrium and right ventricle were smaller than
they were before the operation, the right ventricle was not large, there was no abnormal
echo in the cardiac cavity, and the proximal segment of the inferior vena cava was not
abnormal. Postoperative chest X-ray and ECG were normal. The patient was cured and
left the hospital, and the second stage of a two-stage operation was performed after
rehabilitation. On December 17, 2022, the masses in the inferior vena cava, right iliac
vein and abdomen were resected, and postoperative examination results indicated that
the disease was of the same origin as the heart mass.

OUTCOME AND FOLLOW-UP

At 3 mo postoperatively, the patient was still alive.
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DISCUSSION

Uterine intravenous leiomyomatosis patients have a clear clinical history of uterine
fibroids. The leiomyoma seen by the naked eye extends into the vascular space and can
grow in small, medium and large veins. The benign leiomyoma tissues invade the vein
outside the leiomyoma (but rarely extend to the right ventricular lumen), causing
mechanical obstruction and corresponding clinical symptoms. Unlike 2 previous cases
of leiomyoma invading the right atrium and right ventricle, the uterine leiomyoma of
our patient extended to the right pulmonary artery in this case, which is clinically rare.
Approximately 70%-80% of cases of this disease occur in women aged 30 to 50 years
old, and there may be two occurrence mechanisms/2l. Most cases are related to uterine
leiomyoma, which is caused by one or more uterine leiomyomas with extensive
vascular invasion; a few tumors originate directly from the smooth muscle of the
venous wall. Right heart tumors present a variety of clinical manifestationsl3! that lack
specificity and vary with tumor location, tumor size and tumor nature, and these
manifestations generally including systemic manifestations and cardiac manifestations,
such as fever, body mass reduction, anemia, shortness of breath, palpitations, syncope
and embolism. For example, if the tumor is close to the superior vena cava inlet, it
mainly causes superior vena cava obstruction syndrome. If the tumor is located at the
inferior vena cava inlet, it may cause inferior vena cava obstruction. If the tumor is
located near the tricuspid valve, it often causes tricuspid valve destruction, leading to
incomplete closure of the tricuspid valve. In the case of tricuspid valve occlusion,
syncope or sudden death may result. Tumors located in the pulmonary artery can cause
pulmonary artery obstruction, an increase in right ventricular load, and the occurrence
of right heart failurel*! and can be easily misdiagnosed as pulmonary artery embolism.
Metastatic cardiac tumors are the first clinical manifestation of cardiovascular system
symptoms, and a few of the abnormalities of primary lesions are easily misdiagnosed.
The possibility of metastatic neoplasm should be considered if it is diagnosed as a right
ventricular tumor involving the superior or inferior lumen, even if there is no evidence

of primary lesion. According to Giuntoli et al, the local recurrence rate of uterine
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myoma is 53% to 71%P], with a tendency toward distant spread. Compared with other
imaging equipment, methods and techniques, 256-slice spiral CT can clearly show the
cardiac structure and tumor shape, size, part and activity and can provide a better basis
for diagnosisl®l. For patients with tumor-induced obstruction, valve failure or risk of
peripheral embolism, once diagnosed, surgical treatment should be performed as soon
as possible. There are two main surgical methods: One-stage radical cure and staging
operationl’l. One-stage radical cure is suitable for patients with good general conditions
and mild circulatory disorders. The right heart tumor was resected under
extracorporeal circulation, the uterus, appendage and other pathological tissues were
removed via the abdomen after the patient was in a stable circulation, and pelvic
dissection was performed. For the staging operation!®], gynecological surgery or venous
surgery involving the abdomen is performed 2 to 4 wk after open heart surgery. The
former has a long operation time, large trauma and many postoperative complications,
but the staging operation avoids the abovementioned disadvantages. The previous two
similar cases in our hospital underwent staged operation treatment. Typically, the
diagnosis is made after the myomectomy scheduled. In fact, only surgical exploration
and pathological analysis of the excised specimenl’! can ultimately distinguish the
diagnosis.

According to some reports, the expression of the estrogen receptor was found in
the tumor invading the vena cava and right atrium. It was believed that the occurrence
and evolution of this disease were related to estrogen, and the effect of estrogen in the
body could promote tumor growth and recurrence, thus affecting its prognosis. In 2012,
Leitao et all'l reported 96 patients with extrauterine disease , if RT = 0, These patients
had longer progression-free survival, but no benefit on overall survival. Hormone-
receptor-targeted treatments are currently the main research objectivell!land the
adjuvant chemotherapy is not recommended,Therefore, the use of anti-estrogen drugs
as adjuvant therapy is effective to prevent the recurrence and spread of the disease if

after the operation.
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How to reduce the morbidity and mortality'2] of disease remains the subject of
debate. According to current clinical data, surgery remains the best treatment compared
with other conservative treatments. In conclusign, the best management of this rare
uterine tumor is not clear, and further research is needed to clarify the pathogenesis and
treatment pathways in patients with first diagnosed and patients with relapse of uterine
myoma. Molecular biology and genomic profiling may be the most meaningful
laboratory tests for patients at high risk of recurrence. More importantly, immune
checkpoint inhibitors and targeted therapies need to be studied to determine effective
treatments.

CONCLUSION

In this case, a uterine leiomyoma extended to the right pulmonary system, which is
clinically rare. After such a diagnosis, surgical treatment should be performed as soon

as possible.
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