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unclear. However, most studies believe that the tumor 
originates in the uterus, spread along the intra- and 
extrauterine venous lumen and can extend to the inferior 
vena cava, right atrium, right ventricle, and pulmonary 
artery [3]. About 83.5–94.3% of IVL patients had uterine 
fibroids or previous history of uterine fibroid surgery as 
reported [4, 5]. This disease may remain hidden and the 
clinical manifestations in early-stage patients are non-
specific and it is easy to be misdiagnosed or missed. Since 
IVL is aggressive and it’s atypical symptoms, early recog-
nition and management can prevent fatal consequences. 
Patients with a history of uterine fibroids or surgery 
should request scheduled follow-up for early detection 
and treatment.

Background
Intravenous leiomyomatosis (IVL) is a rare and specific 
type of smooth muscle tumor that is characterized by the 
presence of vascular extension and invasion of benign 
smooth muscle lesions in a worm-like manner into the 
pelvic and systemic vasculature system [1, 2]. The inci-
dence of IVL is low and the specific pathogenesis is still 
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Abstract
Background Intravenous leiomyomatosis (IVL) is a rare and specific type of smooth muscle tumor that is 
histologically benign but has a malignant biological behavior. It is commonly associated with a history of uterine 
leiomyomas.

Case presentation A 36-year-old woman, G1P1, presented to the hospital with left lower abdominal pain 
for 2 months and she has accepted hysteroscopic myomectomy about 1 year ago. Ultrasound venography, 
echocardiography and computed tomography venography (CTV) of inferior vena cava were performed, which 
revealed IVL located in left intramural myometrium walls growing along the left ovarian vein reaching the level of 
the lumbar 5-sacral 1 disc. Laparoscopic bilateral salpingo-oophorectomy and hysterectomyis were scheduled. The 
IVL in the left ovarian vein and parauterine venous plexus were detected and excised completely during surgery. IVL 
was diagnosed by postoperative pathology and immunohistochemistry. The patient recovered well after surgery. No 
surgical-related or anesthesia-related complications occurred.The 3-month follow-up CTV of inferior vena cava and 
echocardiography examination revealed normal.

Conclusions The cause of IVL is unknown, this observation demonstrates that hysteroscopic myomectomy might 
lead to the occurrence of IVL.

Keywords Intravascular leiomyomatosis, Hysteroscopic myomectomy, Laparoscopic surgery

“Evolution” of intravascular leiomyomatosis
Li Chen1, Yunping Yang2 and Chengzhi Zhao1*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-023-02618-3&domain=pdf&date_stamp=2023-9-11


Page 2 of 5Chen et al. BMC Women's Health          (2023) 23:483 

Case presentation
A 36-year-old woman, G1P1, presented to the hospi-
tal with left lower abdominal pain for 2 months. She 
had accepted hysteroscopic myomectomy for menor-
rhagia and anemia caused by submucosal fibroid (FIGO 
classification:type 1, measuring 4  cm in diameter by 
ultrasonography) about 1 year ago. During the opera-
tion, the fibroid was soft, round and hernia-like with 
rich blood supply. The myoma was completely resected 
by hysteroscopy, and all symptoms disappeared.The 
ultrasound examination found no abnormality 1-month 
post-surgery. During follow-up, ultrasound examination 
revealed a low echo mass with rich blood supply located 
in left intramural myometrium walls where the previ-
ous operation site was, and gradually increased form 
approximately 2.5 to 4 cm in diameter at 5 and 8 months.
Until this admission, we gave her GNRH-a injection 3 
times(3.75  mg/28days), but the mass grew out of the 
uterus,growing along the left ovarian vein reaching the 
level of the lumbar 5-sacral 1 disc, and ultrasound venog-
raphy indicated it’s intravenous leiomyomatosis(IVL). 
Echocardiography and computed tomography venog-
raphy (CTV) of inferior vena cava were performed and 
showed heart and other blood vessels with no abnormal-
ity. Laparoscopic bilateral salpingo-oophorectomy and 
hysterectomyis were scheduled.

During this surgical operation, the uterus looked nor-
mal size, with a uneven surface, and the cord-like tis-
sues in the left ovarian vessel was detected. During the 

hysterectomy, many rope and mass-like muscle tissues 
surrounding with abnormal proliferation blood vessels in 
the left inferior uterine body to the cervix were observed, 
and was closely related to the left ureter and the left lat-
eral wall of the bladder.The IVL in the left ovarian vein 
and parauterine venous plexus were excised completely 
during surgery(Fig.  1 Fig.  2 ). The post-operative histo-
pathological results confirmed uterine leiomyoma and 
IVL (Fig. 3). The lesions of IVL was completely resected 
by laparoscopy, thereby successfully blocking the pro-
gression of the lesions to cardio-pulmonary vascular 
which may endanger the patient’s life.The patient recov-
ered well after surgery.No surgical-related or anesthesia-
related complications occurred.The 3-month follow-up 
CTV of inferior vena cava and echocardiography exami-
nation revealed normal.

Discussion
Intravascular leiomyomatosis (IVL) is a histologically-
benign, rare mesenchymal tumor which can develop 
from the veins of the uterus, extend into the inferior 
vena cava and ultimately into the right side of the heart, 
resulting in death.The aetiology of IVL is unclear and dis-
cussion centres around two hypothesis, namely,the pro-
liferation of vascular smooth muscle cells and the direct 
invasion of uterine leiomyoma into the muscular veins 
and diffusion along the vascular lumen [6, 7].According 
to the reported cases, about 83. 5-94.3% of IVL patients 
had uterine fibroids or previous history of uterine fibroid 

Fig. 1 The IVL in the left ovarian vein
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Fig. 3 Histopathological results confirmed intravenous leiomyomatosis

 

Fig. 2 The IVL in the left parauterine venous plexus
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surgery as reported [4, 5], so most scholars believe that 
IVL is caused by uterine leiomyoma directly invading the 
veins of myometrium. Chen et al. analyzed the clinical 
data of 361 IVL patients(38 patients from Qilu Hospital 
of Shandong University and 323 patients from the pub-
lished literature) and confirmed the hypothesis that IVL 
originates from the uterus to a certain extent [8]. Simi-
larly, Van et al. found that the estrogen and progesterone 
receptor in IVL cells were weakly positive to strongly 
positive, while normal vascular smooth muscle cells were 
often negative or weakly positive, also confirming that 
IVL originated in the uterus [9]. The patient we report 
here obtained IVL after hysteroscopic myomatectomy. 
In addition, imaging examination, intraoperative explo-
ration and postoperative pathology all indicated that 
IVL was connected to the uterus, which also supported 
this theory. Therefore, we have reason to believe that our 
patient’s IVL was derived from a previous submucosal 
myoma.

At present, the management guidelines for IVL is 
unavailable, and the current treatment is mainly based 
on limited case reports. According to previous reports, 
the postoperative recurrence rate is high after incom-
plete tumor resection, approximately 16.6–30.0% [10]. 
The preferred treatment for IVL is surgery with radical 
tumour resection to reduce the risk of disease progres-
sion and future recurrence [11]. The specific surgical 
strategies and approaches should be combined with the 
staging and invasion range of the tumor. In our patient, 
the tumor was found to grow upward along the left ovar-
ian vein during follow-up, and the patient received lapa-
roscopic surgery timely. The IVL in the left ovarian vein 
and parauterine venous plexus were detected and excised 
completely during surgery. The lesions of IVL was com-
pletely resected by laparoscopy, thereby successfully 
blocking the progression of the lesions to cardio-pulmo-
nary vascular which may endanger the patient’s life.The 
patient recovered well after surgery.No new lesions were 
found during the 3-month follow-up.

Conclusions
We report a case of IVL that progressed after submucosal 
myomectomy. The cause of IVL is unknown, this obser-
vation demonstrates that hysteroscopic myomectomy 
might lead to the occurrence of IVL. Due to the rarity 
of IVL, most current research is limited to case reports. 
Nevertheless, case report is limited by the quality of 
information available. Systematic literature review or 
multi-center studies about IVL is beneficial to increased 
awareness on the etiology and treatment of IVL. In addi-
tion, up to now, the present case has been followed up 
for only several months and reported no recurrence. It 
is possibly because the follow-up time was short, which 

needs to continue for life. Early detection and accurate 
diagnosis are imperative for appropriate treatment.
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