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Intravenous leiomyomatosis: A rare case report
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ABSTRACT

Introduction: Intravascular leiomyomatosis (IVL) is 
a rare histological benign tumor without invading the 
tissue of the venous vessels themselves. It is characterized 
by continuous intraluminal growth of benign smooth 
muscle tumor cells along with the uterine vein to the 
pelvic and abdominal venous systems, including the 
iliac vein and inferior vena cava, and even to the right 
atrium of the heart and pulmonary artery, leading to life-
threatening complications. This case report describes a 
43-year-old female patient with IVL who underwent four 
myomectomy surgeries.

Case Report: A 43-year-old female patient with rare 
IVL was admitted after four myomectomy surgeries. After 
preoperative evaluation by color Doppler ultrasound, 
cardiac ultrasound, chest and abdominal computed 
tomography (CT) scans, this patient underwent total 
hysterectomy, bilateral salpingectomy, and complete 
resection of the entire intravascular leiomyoma. This 
article discusses the characteristics, diagnosis, treatment, 
and especially surgical precautions of IVL. In addition 
to surgical resection, this article also discusses other 
treatment options for IVL.

Conclusion: Intravascular leiomyomatosis has unique 
biological characteristics and clinical manifestations. 
Through accurate diagnosis and timely complete tumor 
resection, as well as regular follow-up after surgery, most 
IVL patients can achieve good long-term prognosis and 
quality of life. However, further research is needed on the 
etiology and pathogenesis of IVL.
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INTRODUCTION

Intravascular leiomyomatosis (IVL) is a rare 
histological benign tumor without invading the tissue 
of the venous vessels themselves. It is characterized 
by continuous intraluminal growth of benign smooth 
muscle tumor cells along the uterine vein to the pelvic 
and abdominal venous systems, including the iliac vein 
and inferior vena cava, and even to the right atrium of the 
heart and pulmonary artery, leading to life-threatening 
complications [1–5]. There are still many challenges in 
the clinical diagnosis and treatment of IVL. Complete 
tumor resection including IVL is necessary [6]. Herein, 
we report a case of IVL in a 43-year-old female patient 
who underwent four myomectomy procedures, and 
reviewed the progress of IVL in recent years.

CASE REPORT

A 43-year-old female patient was admitted to the 
hospital on January 29, 2024 due to the discovery of a 
pelvic mass during regular physical examination. She 
had no abdominal pain, no fever, no abnormal bowel 
and bowel movements, no abnormal vaginal bleeding, 
and no significant weight gain or loss during the course 
of the disease. She had underwent uterine leiomyoma 
removal surgeries four times in 2011, 2012, 2013, and 
2022, and denied having a family history of similar 
diseases. She was checked by color Doppler ultrasound 
after admission to our hospital, which showed abnormal 
hypoechogenicity in the uterus, suggesting the possibility 
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of uterine leiomyoma imaging. There is a hypoechoic 
nodule between the uterus and ovary, suggesting the 
possibility of leiomyoma, as shown in Figure 1A. Pelvic 
CT examination showed: The uterine morphology is 
irregular, with intrauterine device shadows and low-
density shadows in the left adnexal area, as shown in 
Figure 1B. Cardiac ultrasound, chest and abdominal CT 
did not reveal any significant abnormalities or special 
features. After preoperative evaluation upon admission, 
a total hysterectomy and bilateral salpingectomy were 
performed. During the surgery, it was observed that the 
uterus had an irregular shape, a slightly hard texture, a 
size of about 7 × 5 × 4 cm, adhesion to the bladder and 
sigmoid colon, widening of the bilateral cervical isthmus, 
extending toward the broad ligament, and palpable mass 
on the left side. The texture was soft, with unclear borders, 
and the lifting was in a bead like shape, located within 
the vascular sheath. It extended toward the pelvic wall, 
with a complete capsule, running along the iliac blood 
vessels. The vascular wall was cut open, and the tumor 
was peeled off from the vascular wall. When approaching 
the proximal end of the tumor, the tumor was gently 
pulled out, and the proximal end of the cardiovascular 
segment was sutured. The size of the intravascular tumor 
is approximately 15 × 5 × 3 cm, with a soft, grayish white 
texture and a flower shaped tail end. The boundary is 
smooth, as shown in Figure 1C. Intraoperative frozen 
section pathology showed leiomyoma with individual 
atypical cells detected. Postoperative pathology showed 
multiple nodules in the uterine muscle layer, with a 
diameter of 0.5—1 cm, which were leiomyomas. In the 
intravascular specimen, a leiomyoma was identified 
(Figure 1D).

DISCUSSION

Intravascular leiomyomatosis was first described by 
Birsch-Hirschfeld in 1896 [7]. As of 2022, only 748 IVL 
patients have been reported [6]. Case reports and small 
case series still dominate. Intravascular leiomyomatosis 
mainly invades the systemic venous circulation through 
the uterine iliac vein and ovarian vein [1]. 0.97% of 
patients with hysteromyoma were diagnosed with IVL, 
54.3% of the IVL patients had intracardiac involvement, 
and 13.5% involved the pulmonary artery [8].

The etiology responsible for the proliferation of IVL 
is not yet clear [9–12]. Dal Cin et al. suggested that a 
specific chromosomal aberration, the presence of an 
extra copy of 12q15qter and/or the loss of 14q24-qter 
may be a critical genetic event leading to intravascular 
intrusion and proliferation [13]. After comparing 
differentially expressed genes (DEGs) between IVL 
and common uterine leiomyomas, Wang et al. found 
that genes related to angiogenesis and anti-apoptotic 
pathways may play a crucial role in the development and 
pathogenesis of IVL [14].

Common clinical symptoms of IVL include abdominal 
pain, pelvic mass, and abnormal vaginal bleeding. When 
the tumor spreads to the heart or pulmonary artery, there 
may be swelling in the lower limbs, chest discomfort, 
shortness of breath, and fainting. However, approximately 
20–30% of IVL patients have no symptoms [15]. 
Echocardiography, abdominal ultrasound, computed 
tomography (CT), and magnetic resonance imaging 
(MRI) can help diagnose and determine the degree of 
tumor invasion. However, it is difficult to see small 
smooth muscle tumors in small blood vessels, especially 
in early patients.

Surgical resection is the main treatment option for 
IVL. Complete resection is key point to reduce recurrence 
[16]. Bin Li et al. reported complete surgical resection 
of tumors with a recurrence rate of almost 0%, while 
incomplete resection resulted in one-third of patients 
experiencing recurrence [17]. These results indicate that 
surgical residues are an important cause of postoperative 
recurrence, which may be related to the failure to correctly 
diagnose or detect early invasive vascular lesions during 
the first surgery [18]. In order to avoid residual tumor 
rupture in blood vessels during surgery, it is necessary to 
accurately estimate the location of tumor invasion into 
blood vessels before surgery. During the surgical process, 
it is necessary to locate the distal end and perform gentle 
surgery along the vine shaped intravascular tumor. 
Sometimes, a combination of open vascular surgery and 
endovascular techniques is required to completely and 
safely remove the tumor from the affected vein. When the 
tension of the traction leiomyoma is high, it is necessary to 
open the blood vessels, remove the tumor inside the blood 
vessels, and pay attention to the continuity of the tumor. 
It is very important to confirm the complete distal end of 
the intravascular tumor. Usually, the complete distal end 
presents as a smooth and clear tumor boundary. If the 

Figure 1: (A) Transvaginal ultrasound: Abnormal hypoechoic 
uterus with arrows indicating hypoechoic nodules between 
the uterus and ovaries. (B) Pelvic CT: Uterine morphology is 
irregular, with arrows indicating low-density shadows in the left 
adnexal area. (C) Uterine and intravascular tumor specimens, 
with arrows indicating intravascular tumor specimens. (D) 
Pathology of intravascular specimen: Leiomyoma, HE, 100.
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tumor ruptures and remains, the tumor will recurrence, 
while severe cases may result in distal tumor detachment, 
leading to venous embolism and endangering life. If the 
lesion invades the internal iliac vein and inferior vena 
cava, a multidisciplinary team consisting of surgeons, 
interventional radiologists, and vascular specialists may 
be required to achieve complete resection [19]. In this 
patient’s surgery, gentle traction was performed on the 
distal end of the tumor, followed by incision of the internal 
iliac vein. Finally, when approaching the proximal end of 
the tumor, the tumor can be gently pulled out. The smooth 
boundary of the distal end of the tumor was checked to 
confirm complete resection.

If surgical resection is not feasible or the tumor is too 
large, other treatment options such as radiation therapy 
or embolization can be considered. These treatments can 
help shrink tumors and alleviate symptoms, but they are 
usually not curable [20, 21]. According to the report by 
Zhang et al., sirolimus is safe and effective in treating 
recurrent cases [22]. Considering the high expression of 
estrogen receptor (ER) and progesterone receptor (PR) 
in IVL patients, hormone therapy is widely used [23, 24]. 
However, research has found that in cases which IVL 
resection is incomplete, postoperative use of antiestrogen 
therapy does not reduce the recurrence rate [17].

The estimated recurrence rate of IVL is about 16.6–
30%, mainly due to the large tumor volume, insufficient 
understanding of the disease, and incomplete surgical 
resection [18, 25, 26]. Due to the complex clinical 
manifestations and biological behavior of IVL, long-term 
regular follow-up after surgery is crucial, regardless of 
whether surgery is performed or not. Close follow-up 
and monitoring can help detect tumor recurrence and 
control related symptoms. If possible, for patients with 
IVL recurrence, reoperation is a better option [27].

CONCLUSION

In summary, IVL has unique biological characteristics 
and clinical manifestations. Through accurate diagnosis 
and timely complete tumor resection, as well as 
regular follow-up after surgery, most IVL patients can 
achieve good long-term prognosis and quality of life. 
However, further research is needed on the etiology and 
pathogenesis of IVL.
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